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O presente trabalho teve por objectivo analizar variáveis morfológicas, fisiológicas, 
psicológicas, técnico-tácticas e biossociais como predictoras de sucesso/rendimento em 
atletas de andebol do sexo masculino (n = 230, idades, 23.54 ± 5.24 anos). Efectuaram-
se trabalhos complementares que suportam as opções metodológicas adoptadas nos 
cinco estudos principais. 
Estes cinco estudos tiveram como objectivos estudar o poder discriminante das 
variáveis morfológicas (Estudo I – Capítulo III), fisiológicas (Estudo II – Capítulo IV), 
psicológicas (Estudo III – Capítulo V) e biossociais (Estudo IV – Capítulo VI) face a 
atletas de andebol de níveis diferenciados e, quando oportuno, a atletas de andebol de 
diferentes posições de jogo. O Estudo V (Capítulo VII) visou a construção dum modelo 
estatístico que permite predizer o sucesso de atletas do andebol. 
Os principais resultados revelam que no andebol, a participação individual parece ser 
optimizada quando estão presentes (individualmente) um conjunto de características 
morfológicas (Capítulo III), fisiológicas (Capítulo IV), psicológicas (Capítulo V) e 
biossociais (Capítulo VI), sendo evidente a relação entre cada uma destas famílias de 
variáveis com o nível competitivo e com posição de jogo dos atletas. 
Em complemento, o conhecimento produzido e aglutinado no Estudo V (Capítulo VII), 
possibilitou a construção de dois modelos de regressão em que a probabilidade de 
sucesso dos atletas de andebol pode ser determinada através de uma abordagem 
científica interdisciplinar: (i) modelo de atleta de andebol (G2 (7) = 123.179, P <0.001; 
ROC c = 0.948, P <0,001) e (ii) modelo do atleta de campo de andebol (G2 (7) = 




Em conclusão, esperamos que os modelos apresentados possam ser utilizados para 
seleccionar praticantes de andebol com elevado potencial de rendimento, de forma 
económicamente vantajosa e metodológicamente simples. 
 
PALAVRAS-CHAVE: Andebol, Biossocial, Fisiologia, Metodologia, Modelo, 







This study aimed to analyze morphological, physiological, psychological, technical-
tactical and biosocial variables as predictors of success / performance of male handball 
athletes (n = 230, ages, 23:54 ± 5:24 years). There have been written some 
complementary studies that support the methodological choices adopted in the five 
major studies. 
These five studies had as objective to study the discriminating power of morphological 
(Study I - Part III), physiological (Study II - Chapter IV), psychological (Study III - 
Chapter V) and biosocial (Study IV - Chapter VI) variables when comparing handball 
athletes of different levels and, when appropriate, when comparing handball athletes 
that play in different positions. Study V (Chapter VII) aimed to develop a statistical 
model that can predict the success of handball players. 
The main results show that in handball, individual participation seems to be optimal 
when there are present (individually) a set of morphological characteristics (Chapter 
III), physiological (Chapter IV), psychological (Chapter V) and biosocial (Chapter VI), 
being evident the relationship between of each family of variables and the competitive 
level and the playing position of the handball athletes. 
In addition, the knowledge produced and gathered in Study V (Chapter VII) maked 
possible the construction of two regression models where the probability of success of 
handball athletes can be determined through an scientific multidisciplinary approach: (i) 
model of the handball athlete (G2 (7) = 123 179, P <0.001; ROC c = 0.948, P <0.001) 
and (ii) model of the field handball athlete (G2 (7) = 105 117, P <0.001; ROC c = 0.970 




In conclusion, we expect that these models can be used to select handball practitioners 
with high potential level of performance, in an economically advantageous way and 
though a simple methodology.  
 
KEY_WORDS: Handball, Biosocial, Methodology, Model, Morphology, Physiology, 
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“Os treinadores precisam de soluções 
multidisciplinares para problemas singulares com 
atletas” 
In: Williams, S. J., & Kendall, I. L. (2007). Perceptions of elite coaches and sport 
scientists of the research needs for elite coaching practice. Journal of Sports Sciences, 
25 (14), 1577-1586. 
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O termo talento tem origens bíblicas. Era um substantivo que denotava uma unidade 
monetária, amplamente usada na Grécia e em Roma (Csikszentmihalyi, Rathunde & 
Whalen, 1997). Sobral (1994) distingue o termo talento do termo dotado, referindo que 
nos dois casos, se pode ou não verificar o estado de prontidão desportiva. Enquanto o 
talento manifesta uma elevada aptidão específica para uma forma particular de 
actividade (uma modalidade desportiva), o dotado demonstra capacidades de âmbito 
mais geral, associadas ao que se designa por disponibilidade motora ou por uma 
habilidade geral para realizar tarefas de carácter físico-motor. Os termos "superdotado" 
e "talento" devem ser entendidos como sinónimos, o termo dotado associa-se a 
competência geral mas o termo superdotado e talento a rendimento específico. Hahn 
(1988) distingue três tipos de sujeitos capazes de triunfar no campo da actividade física: 
(i) aqueles que apresentam um talento motor geral e são capazes de aprender com 
facilidade uma ampla quantidade de tarefas motoras de certa dificuldade (que seriam 
para outros autores os tais dotados ou superdotados); (ii) aqueles que apresentam talento 
desportivo geral e que para além de terem um grande talento motor geral estão dispostos 
a submeter-se a um programa de treino desportivo; (iii) aqueles que apresentam um 
talento específico desportivo e que para além de terem talento desportivo também têm 
condições para ter rendimento numa modalidade desportiva específica. Portanto para 
este autor existe como que um sistema de “upgrade” que vai tornando cada tipo de 
sujeito uma versão melhorada da anterior. 
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1.1.1. Talento como “dádiva” ou “da vida” 
 
Mas porque é que nos devemos preocupar com o talento durante o processo educativo? 
Será esta uma responsabilidade da sociedade? 
Existe algum benefício colectivo a partir do desenvolvimento do talento? 
Estas questões são difíceis de responder, primeiro porque envolvem questões 
ideológicas e, segundo, porque a evidência não é muito esclarecedora até ao momento. 
Porém a perspectiva evolutiva sugere uma conclusão mais radical: cada capacidade 
potencial, independentemente de parecer um tanto esotérica no momento, desde que não 
seja claramente criminal ou anti-social, deverá ser educada porque pode vir a contribuir 
para a nossa adaptação futura. Uma das coisas que o talento e o trabalho com talentos 
têm ensinado é que a preocupação com o presente não pode fazer com que deixemos de 
preparar o futuro (Csikszentmihalyi et al., 1997).  
Ter talento reflecte ter determinadas atitudes, diferenças individuais, habilidades, ou 
potencialidades que em última análise fazem parte da estratégia evolutiva da espécie 
humana. Se fôssemos semelhantes, cresceríamos e evoluiríamos para organismos cada 
vez mais especializados. Neste caso estaria posta em causa a adaptação a condições 
variáveis e a taxa de mudança cultural estaria comprometida passando a ser assim lenta 
e previsível. Ao contrário a diversidade será então a base da nossa capacidade criadora.  
Mas, será o talento uma categoria natural?  
Muitos acreditam que alguns seres humanos são detentores à nascença de melhores 
"atributos" (dádivas) do que outros: sentidos apurados, melhor capacidade de 
memorização, entre outros. Outros porém estão convictos que a diferença de alguns não 
está no tamanho do pacote de atributos recebido, mas resulta da utilização e 
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aproveitamento dado durante a vida a todos esses atributos (Csikszentmihalyi et al., 
1997).  
Csikszentmihalyi et al. (1997) referem também que este é mais um processo que se 
desdobra ao longo de vários anos do que um traço que se herda e que se mantém 
inalterável para o resto da vida. A hereditariedade é um factor fundamental até porque 
sabemos que as características com maior nível de hereditariedade são igualmente 
aquelas cuja acção do envolvimento terá menos resultados efectivos (Volossovitch, 
2000). 
Para Csikszentmihalyi et al. (1997), o talento é composto por três elementos: (i) 
características individuais, que são em parte herdadas e em parte desenvolvidas durante 
o crescimento das pessoas; (ii) características culturais, que recorrem a sistemas de 
regras que definem certos desempenhos como significativos e valiosos; (iii) 
características sociais, compostas por pessoas e instituições cuja tarefa é decidirem se 
um certo desempenho será considerado valioso ou não. Talento é um rótulo de 
aprovação social que colocamos em determinadas características que têm um valor 
positivo no contexto particular em que vivemos. 
 
 
1.2. Definição do problema 
 
1.2.1. Porquê avaliar o talento? 
 
Todos nós fomos abordados sobre a impossibilidade económica de se fazer 
identificação e selecção de talentos. Muitas vezes medimos o custo do que gostaríamos 
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de realizar mas não medimos o que gastamos por não termos realizado. Esta é a questão 
essencial. 
Por outro lado achamos que fazer identificação e selecção só é possível a partir de uma 
ampla base de recrutamento que de facto se torna pesado sobretudo quando existem 
grandes restrições económicas. Um processo de identificação e selecção de talentos que 
faz valer este tipo de argumentos, ou seja, que obriga a um número muito elevado de 
praticantes só é possível em países de grandes dimensões. Como quantidade nem 
sempre é sinónimo de qualidade pensamos que será economicamente mais viável 
identificar, conhecer e avaliar os critérios de identificação e selecção e depois procurar 
os que a eles melhor se ajustam. É preciso não esquecer que ter hoje num clube 
potenciais talentos principalmente em certas modalidades, como o futebol, é de 
extraordinária importância. Aos 14 anos já se pagam taxas de transferência o que torna 
os processos de escolhas cada vez mais importantes. 
Vários são os testes e as medidas ao nosso alcance que podem utilizar-se para aceder ao 
talento desportivo, identificar certas habilidades que necessitam de ser melhoradas, 
fornecer valores de referência para verificar a efectividade dos programas de treino e 
definir objectivos realísticos de treino (Harman & Pandorf, 2000). Sendo assim a 
modelação do fenómeno desportivo tem servido igualmente de base ao 
desenvolvimento de baterias de testes simplificadas que para além de permitirem uma 
selecção mais eficaz dos atletas permitem simultaneamente: (i) rentabilizar os processos 
de treino em geral e físico em particular; (ii) melhorar as condições de treino dos mais 
aptos; (iii) reajustar o trabalho dos menos aptos; (iv) escolher as actividades mais 
adequadas a cada um; e (v) orientar correctamente as expectativas dos jovens. 
 
PARTE I – CAPÍTULO I 
9 
 
1.2.2. A modelação do sucesso 
 
O talento constitui uma das condições fundamentais para aceder à excelência no 
desporto de competição. A sua identificação representa o primeiro passo para 
seleccionar os sujeitos certos, capazes de alcançar um nível elevado de perfeccionismo 
desportivo alicerçado num processo completo de especialização (Manso, Granell, Girón 
& Abella, 2003). 
Costa e Alves (1980) referem que o objectivo da identificação de talentos é descobrir 
bem cedo, indivíduos que devido às suas capacidades motoras, somáticas e psíquicas, 
tenham as características necessárias para que possam vir a obter bons resultados em 
alta competição, permitindo, se descoberto a tempo, uma maior rentabilidade do 
investimento desportivo evitando muitas frustrações devido a carreiras desportivas mal 
orientadas.  
Volossovitch (2000) refere que o principal objectivo do processo de selecção de talentos 
no desporto é reconhecer quais os jovens mais aptos ou aqueles que têm maiores 
potencialidades para atingir um elevado nível de rendimento numa modalidade.  
Aceitar que existem sujeitos mais dispostos que outros para triunfar no desporto, foi o 
motivo pelo qual muitos países (Alemanha, França, Espanha, Austrália, Rússia) 
investiram grande quantidade de meios económicos, humanos e materiais para descobrir 
na sua população mais jovem, aqueles que no futuro deveriam ocupar lugares nas 
selecções nacionais. Para Marques (1993), não tem sido dado, em Portugal, a devida 
importância à problemática de identificação e selecção de talentos e por essa razão 
estamos consideravelmente atrasados. Neste contexto, e partindo da convicção que a 
contínua evolução do rendimento desportivo se deve basear num trabalho sistemático e 
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a longo prazo com os jovens talentos, é essencial que à semelhança de outros países se 
invista num modelo de identificação, selecção e desenvolvimento de talentos. 
 
 
1.2.3. Projecto de investigação 
 
Partindo da experiência de outros países, pensamos que é urgente conhecer em Portugal 
quais as áreas de intervenção e quais as circunstâncias em que faz sentido falar e 
desenvolver processos com vista à selecção e desenvolvimento de talentos. 
O estudo prévio realizado por Massuça (2007) motivou e fundamentou a construção 
dum projecto de investigação intitulado: Modelação do Sucesso – O Rendimento do 
Andebolista Português. O referido projecto assumia como principal objectivo 
caracterizar e construir um modelo multidisciplinar do praticante de andebol. 
Como indica Zatsiorski (1979), uma das primeiras tarefas a executar durante o processo 
de selecção desportiva é a definição do modelo ideal, o que normalmente pressupõe a 
análise das características morfológicas, funcionais, psicológicas e técnico-tácticas dos 
atletas de alta competição. 
Sabendo que o treinador detém um poder determinista na carreira desportiva do atleta, e 
que as suas opções assumem magnitudes e consequências distintas em função das 
condições e do momento da decisão, é fundamental uma definição apropriada dos 
indicadores (ou critérios) a utilizar durante processo de selecção (Estriga, 2000). Assim, 
a primeira etapa, centrou-se no levantamento dos factores e indicadores de rendimento 
que, segundo a opinião dos treinadores de andebol, mais contribuíam para o sucesso do 
atleta de andebol de alto rendimento. Ou seja, nesta etapa, e num primeiro estudo, 
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Massuça e Fragoso (Anexo I) procuraram compreender se, o âmbito de prática dos 
treinadores de andebol tem influência na concepção que estes fazem do atleta de 
andebol de alto rendimento. Os resultados permitiram observar que existe entre os 
treinadores uma uniformização de critérios de 93.26%. 
De facto, acreditamos que na ausência de um modelo teórico (que garanta o 
enquadramento e a interpretação dos dados obtidos nas avaliações dos atletas) os 
resultados observados não passam de uma massa de números com fraco poder 
informativo (Garganta, 2001; Gréhaigne, 1992). É por isso necessário investir na 
construção dum modelo teórico do atleta de andebol de alto rendimento, procurando 
assim responder à necessidade de uniformização de critérios de sucesso. 
Mas será que a opinião dos treinadores, relativamente ao perfil do atleta de andebol, 
considera a especificidade de cada uma das posições de jogo que tradicionalmente 
caracterizam a modalidade desportiva? 
É assim evidente que, a ponderação da importância de cada característica individual 
permite estabelecer os perfis exigidos (Geron, 1978; Durand, 1988) e mostrar que as 
condições individuais podem ter um poder explicativo diferente. Segundo Massuça e 
Fragoso (Anexo II), os treinadores Portugueses não atribuem um perfil único ao atleta 
de andebol de alto rendimento. 
Mas… será realmente assim? 
Para responder a este desafio, Massuça e Fragoso (Anexo III) construíram e aplicaram, 
a atletas de andebol de elite, uma bateria de testes multidisciplinar (2ª Etapa do projecto 
de investigação), observando que em 97.4% dos casos bastava combinar seis variáveis 
para discriminar com sucesso as cinco posições de jogo. 
Não parece por isso haver um tipo ideal de atleta de andebol, mas vários tipos ideais.  
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É clara a ideia de que a principal dificuldade na modelação da "performance" reside 
exactamente no seu carácter multidimensional, e no facto de se basear numa estrutura 
dinâmica e interactiva em que todos os factores são importantes e difíceis de 
hierarquizar (Maia, 1993; Brandão & Maia, 1998). Tendo em conta o carácter 
multidimensional do rendimento desportivo vários autores tentaram enumerar as 
características influentes na performance. 
Massuça e Fragoso (Anexo IV) realizaram ainda um quarto estudo centrado no perfil 
multidisciplinar do atleta profissional de andebol, concluindo que dois grupos de atletas 
com performances diferenciadas (Sucesso, n = 18 vs Não-Sucesso, n = 16) podem ser 
discriminados na totalidade (100%) por seis variáveis. 
Em síntese, os resultados as duas primeiras etapas do projecto de investigação (Anexo I 
a IV) reforçam o pressuposto de que, para integrar o alto rendimento desportivo, o atleta 
de andebol deve reunir uma série de condições que o destaquem da normalidade 
estatística (Blanco, 2004). Confirmada a premissa de que existem indivíduos mais 
dispostos que outros a triunfar no desporto em geral, e no andebol em concreto, ficou 
para nós evidente que seria de grande pertinência estudar a selecção e desenvolvimento 
de atletas talentosos. Foi o que fizemos na 3ª Etapa do projecto e é esta etapa que se 
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1.2.4. Organização do relatório de tese 
 
O presente relatório de tese está organizado com o intuito de apresentar os cinco artigos 
aceites ou submetidos em capítulos separados. Como todos os artigos foram preparados 
para revistas internacionais estão redigidos na língua inglesa. 
Assim sendo, a tese inclui este primeiro capítulo onde se introduz sumariamente o tema, 
se expõe o racional teórico do projecto de investigação, se apresentam os dois 
objectivos gerais da tese e os objectivos específicos dos cinco artigos principais da tese. 
No Capítulo II descrevemos a generalidade da metodologia utilizada nos artigos que se 
apresentam nos Capítulos III a VII. Cada um destes cinco capítulos inclui um dos 
artigos submetidos a publicações científicas revistas por pares, pelo que, para além do 
Resumo, se encontram estruturados em Introdução, Metodologia, Resultados, 
Discussão, Conclusões ou Considerações finais e Referências. No Capítulo VIII estão 
contempladas as Considerações finais, Limitações e Recomendações/sugestões. 
Finalmente, decidimos incluir em anexo um conjunto de estudos complementares que 
traduzem o trajecto do projecto de investigação e contribuíram para as opções 
metodológicas adoptadas na construção dos cinco artigos. 
 
 
1.3. Objectivos do estudo 
 
O desenvolvimento do desporto tem vindo a guiar os investigadores das Ciências do 
Desporto para o estudo da excelência no desempenho desportivo e, em particular, para o 
estudo de selecção e desenvolvimento de talentos. 
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Assim, a terceira fase do projecto tem como objectivos gerais: 
 Identificar as diferenças entre praticantes de andebol com níveis de rendimento 
diferenciados; 
 Construir um modelo multidisciplinar que permita predizer o rendimento do 
praticante de andebol. 
 
Relativamente aos objectivos específicos, os cinco estudos que caracterizam a terceira 
fase do projecto visam: 
 Identificar um conjunto de indicadores morfológicos (antropométricos e de 
composição corporal) que permitam discriminar atletas de andebol de níveis de 
rendimento diferenciado e de diferentes posições de jogo (Capítulo III); 
 Identificar um conjunto de indicadores morfo-funcionais que permitam 
discriminar atletas de andebol de níveis de rendimento diferenciado e de 
diferentes posições de jogo (Capítulo IV); 
 Determinar se a orientação motivacional dos atletas de andebol difere com o 
nível de rendimento (Capítulo V); 
 Estimar a contribuição relativa da orientação motivacional, em atletas juniores 
de andebol relativamente a atletas seniores de níveis de rendimento 
diferenciados (Capítulo V); 
 Identificar um conjunto de indicadores morfológicos e biossociais que permitam 
discriminar atletas de andebol de níveis de rendimento diferenciado (Capítulo 
VI); 
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 Identificar um conjunto de indicadores morfológicos, fisiológicos, técnico-
tácticos, psicológicos e biossociais que permitam explicar o sucesso do atleta de 
andebol (Capítulo VII); 
 Estabelecer relações estruturais entre famílias de indicadores e o sucesso do 
atleta de andebol (Capítulo VII); 
 Construir um modelo estatístico que permita predizer o sucesso de jogadores do 
andebol (Capítulo VII). 
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Uma investigação desta natureza reveste-se de grande complexidade, pelo que só a 
definição clara dos princípios metodológicos e critérios de selecção, de forma 
cientificamente sustentada, permite aumentar consideravelmente a eficácia do processo. 
O protocolo experimental cumpria as orientações emanadas pela Declaração de 
Helsínquia e foi aprovado pelo Conselho Científico e Comissão de Ética da Faculdade 
de Motricidade Humana da Universidade Técnica de Lisboa (Portugal). 
Assim, foi realizado um contacto prévio com os responsáveis das equipas participantes, 
tendo-lhes sido apresentados os objectivos do estudo. Foi também assumida e garantida 
(pelos autores) a confidencialidade dos dados, pelo que não se divulgam quais os 
clubes/entidades a que pertencem os sujeitos participantes no estudo. Antes da inclusão 
dos sujeitos no estudo, foi entregue a cada um dos candidatos uma ficha informativa 
(Termo de Consentimento Livre e Esclarecido) que contemplava as seguintes 
dimensões: Detalhes do estudo, Descrição dos testes a realizar, Riscos, Benefícios, 
Confidencialidade, Utilização dos dados, Natureza voluntária do estudo/Liberdade para 
se retirar e Pagamento. Foi solicitado aos atletas que lessem o referido documento e, 





A amostra foi aleatóriamente constituída por 230 atletas de andebol do sexo masculino 
(idades, 23.54 ± 5.24 anos). Os atletas participavam em competições oficiais de andebol 
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realizadas em Portugal e estavam distribuídos por 5 níveis competitivos, ou seja, 61 
atletas (idade = 18.27 ± 0.81 anos) que participavam no campeonato nacional de 
juniores da 1ª divisão (Next21), 34 atletas (idade = 24.24 ± 4.96 anos) que participavam 
no campeonatos regional (Associação de Andebol de Lisboa) e universitário  de 
seniores (MT), 38 atletas (idade = 24.39 ± 4.34 anos) que participavam nos 
campeonatos nacionais de seniores da 2ª divisão (PO.02) ou 3ª divisão (PO.03) (SE), 54 
atletas (idade = 26.37 ± 4.90 anos) que participavam no campeonato nacional de 
seniores da 1ª divisão (PO.01) (ME) e 43 atletas (idade = 25.91 ± 5.01 anos) que 
participavam  no campeonato profissional da Liga Portuguesa de Andebol (TE). 
Relativamente às posições de jogo, 15.2% dos sujeitos da amostra são guarda-redes, 
30.9% pontas, 21.7% laterais, 17.4% centrais e 14.8% pivots (Quadro 1). 
 
 
Quadro 1. Distribuição da amostra (n=230) por nível de prática e posição de jogo. 
  Níveis competitivos 












Guarda-Redes 10 4 4 10 7 
Ponta 20 13 15 14 9 
Lateral 12 7 7 10 14 
Central 9 3 8 11 9 
Pivot 10 7 4 9 4 
 
 
2.3. Variáveis, métodos e instrumentos de avaliação 
 
Todos os atletas que aceitaram participar no estudo, foram avaliados durante o período 
competitivo, i.e. nos meses de Fevereiro e Março de 2009. A avaliação realizada 
PARTE I – CAPÍTULO II 
23 
 
abrangeu cinco categorias, nomeadamente: (i) morfologia (proporcionalidade e 
composição corporal), (ii) condição física, (iii) técnico-táctica, (iv) psicologia e (v) 
biossocial. Segue-se a descrição dos procedimentos adoptados na avaliação dos atletas. 
 
 
2.3.1. Avaliação morfológica 
 
Foram realizadas vinte e oito medições antropométricas. As medidas consideradas 
foram as seguintes: Altura Total ou Estatura (cm), Massa Corporal ou Peso (kg), Altura 
Sentada (cm), Envergadura (cm), Diâmetro Palmar (cm), nove pregas adiposas (mm), 
sete perímetros (cm), dois diâmetros (cm); cinco comprimentos (cm). As nove pregas 
adiposas foram: Subescapular, Tricipital, Bicipital, Peitoral, Iliocristal, Supraespinal, 
Abdominal, Crural e Geminal. Os sete perímetros foram: Braço sem contracção, Braço 
com contracção, Antebraço, Torácico (mesoesternal), Cintura (mínimo), Médio da Coxa 
e Geminal. Para ajustar o perímetro médio da coxa (mid-trocanter-tibial lateral) à 
medida original utilizada por Martin, Spenst, Drinkwater e Clarys (1990), Doupe, 
Martin, Searle, Kriellaars e Giesbrecht (1997) e Lee, Wang, Heo, Ross, Janssen e 
Heymsfield (2000) (i.e., inguinal-patelar), foi calculado o coeficiente de ajustamento (R 
= 0.986) utilizando uma amostra aleatória de andebolistas. Os dois diâmetros foram o 
Biacromial e Bi-Iliocristal. Os cinco comprimentos são: Acromial-Dactylion, Acromial-
Radial, Radial-Stylion, Radial-Dactylion e Mid-Stylion-Dactylion. 
O protocolo seguido foi o descrito por Marfell-Jones, Olds, Stewart e Carter (2006), à 
excepção das medidas envergadura (Fragoso & Vieira, 2005, pp. 13), diâmetro palmar, 
prega adiposa peitoral (Fragoso & Vieira, 2005, pp. 29), comprimento Acromial-
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Dactylion (distância entre o ponto acromial e o ponto dactylion) e comprimento Radial-
Dactylion (distância entre o ponto radial e o ponto dactylion). 
Todas as medições antropométricas foram realizadas utilizando instrumentos portáteis. 
Assim, para a medição da Estatura e Altura Sentada utilizou-se um antropómetro 
(Anthropometric Kit Siber-Hegner Machines SA GPM, 2008), para a Massa Corporal 
utilizou-se uma balança (Body Mass Scale Vogel & Halke – Germany - Secca model 
761 7019009, 2006) que permite leituras de 500 em 500 g, para as pregas adiposas 
utilizou-se o adipómetro (Skinfold caliper Rosscraft Slim Guide 2001) que permite 
leituras até às décimas de milímetros (com uma pressão nas pontas de 10 mg/cm
2
), para 
os perímetros utilizou-se a fita métrica (Rosscraft Anthropometric Tape) com escala em 
milímetros e, para os diâmetros e comprimentos utilizou o compasso de corrediça 
(Anthropometric Kit Siber-Hegner Machines SA GPM, 2008). 
As medidas antropométricas consideradas neste estudo foram obtidas por 
antropometristas do Laboratório de Antropometria da Faculdade de Motricidade 
Humana, Universidade Técnica de Lisboa, credenciados pelo ISAK (International 
Society of the Advance of Kinanthropometry). 
Antes das medições dos atletas foi calculada a garantia absoluta ou erro padrão de 
medida (TEM) dos antropometristas. 
No estudo da composição corporal foram consideradas a massa muscular e a massa 
gorda. Contudo, a predição da massa adiposa ou da massa muscular, sendo importante, 
é também problemática. Segundo a literatura, para fornecer uma estimativa mais válida 
de gordura corporal (confirmada em homens saudáveis e mulheres jovens por Eston, 
Rowlands, Charlesworth, Davies & Hoppitt, 2005), Reilly, Maughan e Hardy (1996) 
sugeriram a utilização da equação proposta por Durnin e Womersley (1974), como 
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descrito por Hasan, Rahaman, Cable e Reilly (2007). No entanto, em estudos anteriores, 
com jogadores de andebol adultos do sexo masculino, a percentagem de gordura 
corporal foi estimada usando as equações propostas por Faulkner (1968) (e.g., 
Chamorro, Lorenzo & Expósito, 2005), Yuhasz (1974) (e.g., Çakieoğlu, Uluçam, Cigali 
& Yilmaz, 2002), ou derivados da equação proposta por Jackson e Pollock (1978) (e.g., 
Bezerra & Simão, 2006; Glaner, 1999; Gorostiaga, Granados, Ibáñez, González-Badillo 
& Izquierdo, 2006; Vasques, Antunes, Duarte & Lopes, 2005). Como, as equações de 
Durnin e Womersley (1974) e Jackson e Pollock (1978) predizem a densidade corporal 
do sujeito, a fórmula de Siri (1961) é utilizada para converter a densidade corporal em 
gordura corporal relativa. 
Em oposição, são poucos os trabalhos que contemplam o estudo da massa muscular de 
atletas de andebol do sexo masculino (adultos). No entanto, de acordo com Spenst, 
Martin e Drinkwater (1993), a equação de Martin et al. (1990) parece ser a que melhor 
estima a massa muscular esquelética de atletas do sexo masculino. Essa equação foi 
utilizada recentemente por Hasan et al. (2007) no estudo do perfil antropométrico de 
jogadores de andebol de elite (masculinos) na Ásia. No entanto, a massa muscular 
(absoluta e relativa) também foi calculada com recurso às equações sugeridas por 
Matiegka (1921), Heymsfield, McManus, Smith, Stevens e Nixon (1982), Doupe et al. 
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2.3.2. Avaliação da condição física 
 
A bateria de testes aplicada para avaliar a condição física dos atletas permitiu estudar: a 
velocidade máxima (30 m; em segundos e centésimo de segundo), a força explosiva e 
elástico-explosiva dos membros inferiores (salto vertical com e sem contra movimento; 
em cm), a resistência abdominal (abdominais em 1 minuto), a força de preensão manual 
(Handgrip à direita e esquerda; em kgf), a força explosiva e elástico-explosiva dos 
membros superiores (adaptação dos testes de salto vertical com e sem contra movimento 
aos membros superiores; em cm) e a capacidade aeróbia (Yo-Yo Intermittent Endurance 
Test, Level 2). 
A avaliação da velocidade efectua-se de acordo com o protocolo descrito por Maldonato 
e Seco (1989), e os tempos realizados no teste de velocidade (30 m), foram registados 
com recurso a células fotoeléctricas (Wireless Sprint System, BROWER Timing 
Systems, Salt Lake City, Utah USA). 
Para os testes que envolviam saltos, os procedimentos adoptados foram os descritos por 
Bosco, Luhtanen e Koni (1983), tendo sido utilizado um Ergojump (Bosco System, 
Globus, Italy). Foram calculadas as alturas dos saltos, os índices de elasticidade dos 
membros inferiores e superiores (Bosco et al., 1983) e a potência dos saltos verticais 
realizados com os membros inferiores (equação de Lewis modificada; Fox & Mathews, 
1974). 
Para o teste de força abdominal (Sit Up) foi adoptado o protocolo descrito por Semenick 
(1994). Os participantes realizaram o teste uma única vez e o número de execuções foi 
registado. 
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Relativamente à avaliação da força de preensão manual, foram calculados quatro 
índices: (i) força da mão dominante; (ii) força da mão não-dominante; (iii) valor médio 
da força da mão dominante e da mão não-dominante; (iv) diferença entre a força da mão 
dominante e a força da mão não-dominante. Seguindo o protocolo descrito por Grosser 
e Starischka (1988), os participantes realizaram três vezes a avaliação (com cada mão) e 
o melhor resultado foi registado. Para o efeito foi utilizado um dinamómetro (Takei 
Physical Fitness Test, T.K.K. 5001, GRIP – A)  
Por último, para avaliar a capacidade aeróbia foram adoptados os procedimentos 
propostos por Bangsbo (1996), tendo sido utilizado o Yo-Yo Intermittente Endurance 
Teste, Level 2 (Jens Bangsbo, The Yo Yo tests, cd-2). Duas variáveis foram registadas: 
a distância percorrida e a classificação do desempenho. Relativamente à segunda 
variável, foram consideradas as quatro classes de desempenho definidas por Bangsbo 
(1996), nomeadamente: 1, menos que 1000 m percorridos; 2, de 1000 m a menos de 
1300 m percorridos; 3, desde 1300 m a menos de 1600 m percorridos; 4, 1600 m ou 
mais metros percorridos. 
Todos os testes de condição física foram realizados pelo mesmo investigador.  
 
 
2.3.3. Avaliação técnico-táctica 
 
A avaliação dos atletas foi efectuada de acordo com o protocolo descrito por Blanco 
(2004), e ajustado por Massuça e Fragoso (Anexo-8), numa escala descritiva de 
avaliação, i.e. escala tipo Likert de 5 pontos (1 = Insuficiente a 5 = Excelente). 
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Os 6 itens considerados na avaliação técnico-táctica são os seguintes: (i) Passe e 
recepção (grau de eficácia do atleta nas diferentes tarefas que impliquem passes e 
recepções); (ii) Remate, tipos (capacidade do atleta executar o gesto técnico, de variá-lo 
e respectiva eficácia); (iii) Domínio do 1 vs. 1, Fintas (gesto técnico realizado pelo 
atleta, quando na posse da bola, com o intuito de ultrapassar o defesa, i.e. eficácia e 
variedade das fintas utilizadas); (iv) Capacidade de criar e ocupar espaços (capacidade 
do atleta aumentar os espaços de acção, devido ao deslocamento do jogador defesa 
induzido pelas acções do atacante, e ocupá-los de forma oportuna); (v) Domínio dos 
meios tácticos (capacidade de interpretação e utilização dos diferentes meios tácticos 
ofensivos e defensivos); (vi) Capacidade de variar as suas acções (capacidade que o 
atleta tem de variar e ajustar as acções tácticas ao contexto, e não de forma 
estereotipada, i.e. criatividade). 
O instrumento revelou, em atletas de andebol do sexo masculino (n = 235; idades, 23.46 
± 5.25 anos), boa consistência interna [coeficiente alfa de Cronbach = 0.934; Goodness 
of Fit Index (GFI) = 0.997; Adjusted Goodness of Fit Index (AGFI) = 0.993; Modified 
Root Mean Square Residual (RMSR*) = 0.022]. Esta escala está elaborada de forma 
que, quanto mais alta for a pontuação obtida melhor é competência técnico-táctica do 
atleta de andebol no factor “Poder ofensivo” (Anexo IX). 
 
 
2.3.4. Avaliação psicológica 
 
Os participantes responderam a um teste psicológico, o Questionário de Orientação 
Motivacional no Desporto (QOMD–TEOSQ). 
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Este questionário é específico para atletas, e é uma versão traduzida e adaptada para a 
língua portuguesa por Fernandes e Serpa (1997) do Task and Ego Orientation in Sport 
Questionnaire (TEOSQ), desenvolvido por Joan L. Duda (Duda & Nicholls, 1989; 
Duda, 1992). O TEOSQ permite avaliar a orientação motivacional para a Tarefa e/ou 
para o Ego em contextos desportivos (Cronbach alpha: Task = 0.81 - 0.86 e Ego = 0.79 
- 0.90), tendo como base o modelo teórico motivacional de Nicholls (1989). 
Na sua versão original, os itens do QOMD–TEOSQ encontram-se distribuídos por duas 
subescalas: orientação para a Tarefa e orientação para o Ego. Os sujeitos respondem a 
cada item optando por uma alternativa, numa escala tipo Likert de 5 pontos (1= 
Discordo totalmente; 5= Concordo totalmente). 
Num estudo com 203 atletas de andebol, de diferentes níveis competitivos e com idades 
compreendidas entre os 18 e os 36 anos (média, 23.41 ± 5.13 anos), Massuça e Fragoso 
(Anexo XI) verificaram que o coeficiente de consistência interna do QOMD-TEOSQ, 
medido por meio do coeficiente alfa de Cronbach, foi de 0.729 e a análise factorial 
exploratória às suas respostas identificou a existência de dois factores semelhantes aos 
propostos para a versão original do instrumento (orientação para a Tarefa, alpha de 
Cronbach = 0.701; orientação para o Ego, alpha de Cronbach = 0.774). Segundo os 
autores, a análise factorial confirmatória revelou um bom ajustamento do modelo de 
medida constituído pelos factores já enunciados (GFI = 0.927; AGFI = 0.874 e RMSR* 
= 0.040), pelo que a comprovada validade e fiabilidade do QOMD–TEOSQ, garante a 
adequação do instrumento de pesquisa na avaliação psicológica directamente aplicada 
ao desporto, e em particular na avaliação da orientação motivacional em atletas de 
andebol. 
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2.3.5. Avaliação biossocial 
 
Foi solicitado aos participantes que respondessem a um questionário. Esse questionário, 
designado por BioSocial RAPIL da Faculdade de Motricidade Humana, Universidade 
Técnica de Lisboa, tem sido utilizado em estudos de doutoramento (e.g., Fragoso, 1996; 
Varela da Silva, 2004), mestrado (e.g., Barroso, 2004; Caninas, 2002; Fernandes, 2004) 
e em outros projectos de investigação científica (Fragoso, Vieira, Barrigas, Baptista, 
Teixeira, Santa-Clara, Mil-Homens & Sardinha, 2007; Varela-Silva, Fragoso & Vieira, 
2010) e possibilita, entre outros aspectos, a determinação do estatuto sócioeconómico 
(SES) e do dispêndio energético semanal. 
Para determinar o SES dos participantes foi utilizada a Escala de Notação Social da 
Família de Graffar, ou simplesmente a escala Graffar (Graffar, 1958), que permite uma 
representação fiel do estrato que o indivíduo, ou a família, ocupa na sociedade. O 
método de classificação original baseia-se na análise de cinco critérios, apresentando 
uma proposta de caracterização com base na profissão, no grau de instrução dos pais, na 
origem do rendimento familiar e nas características da habitação e do local onde a 
família reside. 
Neste estudo utilizámos apenas quatro fontes de informação para calcular o nível 
socioeconómico da família, ou seja, não utilizámos os dados relativos às fontes de 
rendimento pois constatámos que as questões que lhe faziam referência não eram 
(muitas vezes) bem aceite pelos inquiridos que acabavam por não responder. Assim, 
cada uma das quatro variáveis pode receber uma notação que oscila entre um e cinco 
pontos. 
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No estudo que realizámos optámos por utilizar a média dos valores obtidos no nível de 
instrução e na profissão dos elementos que constituem o agregado familiar. Segundo a 
metodologia utilizada, o nível 1 é atribuído à situação socialmente mais desfavorável 
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Quadro 2. Pontuação a atribuir ao tipo de profissão, nível académico, tipo de habitação 
e tipo de bairro onde habita, para o cálculo do estatuto socioeconómico. 
Pontuação Descrição 
Tipo de Profissão 
5 
Pessoal de profissões científicas, artísticas e profissões similares. 
Directores e quadros superiores administrativos. 
4 
Pessoal administrativo e trabalhadores similares. 
Pessoal do comércio e vendedores. 
3 
Pessoal dos serviços de protecção e segurança, dos serviços pessoais e 
domésticos, e trabalhadores similares. 
Agricultores, criadores de animais, trabalhadores agrícolas e florestais, 
pescadores e caçadores. 
2 
Trabalhadores da produção das indústrias extractivas e transformadoras, e 
condutores de máquinas fixas e de transportes. 






Bacharelato ou frequência de curso superior. 
12º Ano ou curso médio (comercial ou industrial). 
3 
10º e 11º anos ou 6º e 7º anos do liceu (curso complementar). 
3º Ciclo (7º, 8º, 9º ano) ou 3º, 4º e 5º anos do liceu. 
2 
2º Ciclo (5º e 6º ano) ou 1º e 2º ano do Ciclo Preparatório. 
1º Ciclo (4º ano) ou 4ª classe. 
1 
1º Ciclo incompleto ou Instrução Primária incompleta. 
Analfabeto. 
Tipo de habitação (conforto do alojamento) 
5 
Casas ou andares luxuosos e muito grandes oferecendo aos seus moradores o 
máximo de conforto. 
4 
Casas ou andares que sem serem luxuosos como os da categoria anterior, são, 
não obstante, espaçosos e confortáveis. 
3 
Casa ou andares modestos. Bem construídos e em bom estado de conservação, 
bem iluminados e arejados, com cozinha e casa de banho. 
2 
Casa em bom estado de conservação mas sem quarto de banho dentro de casa 
ou de construção clandestina. 
1 
Alojamentos impróprios para uma vida decente; Barracas ou andares 
desprovidos de todo o conforto, ventilação e iluminação ou também aqueles 
em que moram demasiadas pessoas em promiscuidade (nomeadamente, 
qualquer habitação em que o quarto de banho não sirva o agregado familiar). 
Aspecto do bairro onde habita  
5 Zona nobre 
4 Zona de construção recente 
3 Bairro antigo 
2 Bairro de habitações degradadas 
1 Bairro Social 
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Face ao exposto, foi adaptada a pontuação à escala com quatro critérios (ao inverso do 
que Graffar propunha), ou seja, a classificação oscila entre 4 e 20 pontos, 




Quadro 3. Pontuação para o cálculo do estatuto socioeconómico. 
Pontuação Classificação SES Graffar 
(1958) 
Barrigas, Fragoso e Vieira 
(2009) 
17 a 20 V Alto Muito Bom 5 a 9 4 a 7 
14 a 16 IV Médio Alto Bom 10 a 13 8 a 10 
11 a 13 III Médio Razoável 14 a 17 11 a 13 
8 a 10 II Médio Baixo Reduzido 18 a 21 14 a 16 
4 a 7 I Baixo Mau 22 a 25 17 a 20 
 
 
Grande parte das questões relacionadas com padrões de estilo de vida e actividade física 
habitual foram retirados do Sociocultural and Physical Activities Inventory (Simons, 
Beunen, Renson, Claessens, Vanreusel & Lefevre, 1990). Os níveis de actividade física 
semanal são estimados utilizando o método de Ainsworth e coll. (Ainsworth, Haskell, 
Leon, Jacobs, Montoye, Sallis & Paffenbarger, 1993; Ainsworth, Haskell, Whitt, Irwin, 
Swartz, Strath, O´Brien, Bassett, Schmitz, Emplaincourt, Jacobs & Leon, 2000), e todas 
as actividades são codificadas com uma unidade de intensidade baseada na taxa de 
dispêndio calórico (Quadro 4). Pode assim ser calculado o dispêndio energético 
semanal: (i) em actividade física ocasional (SPA1); (ii) em actividade física organizada 
(SPA2); (iii) em actividades sedentárias (SPA3); (iv) face aos hábitos de sono (SPA4). 
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Quadro 4. Padrões de estilos de vida e actividades físicas, códigos de actividade e MET (kcal/kg.hr). 
Variáveis 
Ainsworth et al. (1993) Ainsworth et al.(2000) 
Grupo Descrição 
Código MET Código MET 
SPA1 
01009 8.5 01009 8.5 Bicicleta Andar de bicicleta, BMX ou montanha. 
02050 6.0 02050 6.0 Cond. Física Musculação (Taylor Code 210). 
02060 5.5 02060 5.5 Cond. Física 
Exs. gerais realizados em Health club 
(Taylor Code 160). 
12020 7.0 12020 7.0 Corrida Jogging, geral. 
15040 8.0 15040 8.0 Desporto Basquetebol, jogo (Taylor Code 490). 
15300 4.0 15300 4.0 Desporto Ginástica, geral. 
15610 7.0 15610 7.0 Desporto Futebol, casual, geral (Taylor Code 540). 
15675 7.0 15675 7.0 Desporto Ténis, geral. 
15710 4.0 15710 4.0 Desporto Voleibol (Taylor Code 400). 
--------- ----- 15734 10.0 Desporto Atletismo (corrida de obstáculos, barreiras). 
18240 8.0 18240 7.0 Act. Aquáticas 
Natação, estilo livre, lento, moderado ou 
esforço ligeiro. 
SPA2 15320 12.0 15320 12.0 Desporto Andebol, geral (Taylor Code 520). 
SPA3 
07020 1.0 07020 1.0 Inactividade Sentado - ver televisão. 
09030 1.3 09030 1.3 Diversos Sentado – ler um livro. 
09040 1.8 09040 1.8 Diversos Sentado – jogar computador, consola. 
SPA4 07030 0.9 07030 0.9 Inactividade Dormir. 
SPA1 - Dispêndio energético semanal em actividade física ocasional; SPA2 - Dispêndio energético semanal em actividade física 





2.4. Procedimentos estatísticos 
 
Na organização e tratamento estatístico utilizou-se o programa informático SPSS for 
Windows (Statistical Package for the Social Sciences Inc, versão 17.0, Chicago, 
Illinois). As técnicas estatísticas utilizadas foram: (i) Estatística descritiva; (ii) Testes 
paramétricos e não paramétricos para as análises centradas em dois ou mais grupos 
amostrais; (iii) Análise Discriminante Stepwise com o método do Λ de Wilks; (iv) 
Regressão Logística e Multinominal Logística. 
A utilização das técnicas estatísticas teve como referências os pressupostos e sugestões 
referidos por Martinez e Ferreira (2007) e Maroco (2007). 
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Anthropometry is a branch of biologic sciences that studies the measurable 
characteristics of human morphology and has contributed in particular to the 
development of sport science. The aim of this study was to describe and compare the 
anthropometric characteristics of male professional handball players with juniors’ elite 
and senior players from different leagues and to identify morphologic differences 
among playing status and individual playing positions. 
A total of 212 male handball players (age, 23.57±5.20 years) were included in this 
study, and divided into five status groups and split by playing position, for comparison. 
All participants were tested during the 2008-2009 Portuguese handball season. 
Twenty-eight anthropometric measures were taken in accordance to International 
Society of the Advance of Kinanthropometry (ISAK) by a group of anthropometrics 
accreditated by ISAK. 
Body composition, adipose and muscle masses were calculated from the equations 
proposed by Faulkner (1968), Yuhasz (1974), Durnin and Womersley (1974), Jackson 
and Pollock (1978), Matiegka (1921), Heymsfield, McManus, Smith, Stevens and 
Nixon (1982), Martin, Spenst, Drinkwater and Clarys (1990), Doupe, Martin, Searle, 
Kriellaars and Giesbrecht (1997) and Lee, Wang, Heo, Ross, Janssen and Heymsfield 
(2000, erratum 2001). 
The research findings showed that the morphological optimization is important to have 
success in handball, and must be considered in talent selection and development. 
 
Keywords: Anthropometry, body composition, handball, performance. 





The development of sport has guided the Sport Sciences researchers to the study of 
excellence in sport performance and in particular to the characteristics and requirements 
of each sport. However, to meet these requirements, each individual must hold a set of 
specific characteristics considering the group he belongs (Eom & Schutz, 1992). Among 
this set of characteristics, necessarily multivariate (e.g., general and specific physical 
fitness, technical and tactical performance during the game), the most studied until now 
are undoubtedly the anthropometric characteristics.  
Anatomic conditions were valued when Drinkwater and Ross (1980) and Ross and 
Ward (1982) defined Kinanthropometry as a scientific specialty. Although sport and 
physical activity and exercise are Kinanthropometry main applied areas, 
Kinanthropometry is not limited to the study of human performance (Norton & Olds, 
1996). Currently, Kinanthropometry studies the morphological variability in a huge 
range of spatiotemporal contexts. This new scientific approach involves the use of 
diverse evaluation techniques, which allow the estimation, description and explanation 
of shape, size, maturation and body composition during different stages of development, 
and supports the study of human movement, nutrition, education, performance and other 
applied areas of health.  
In the last years, the study of anthropometry and sport have showed: (i) how 
morphological prototypes are important to achieve success at various levels (both within 
and among sports); (ii)  a higher morphologic variability in some sports than others; (iii) 
that athletes who have or have acquired an optimal anthropometric profile for a specific 
event are more likely to succeed and finally; (iv) that morphological optimization is 
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useful to evaluate the training status, the selection pressure and the talent selection in 
male and female athletes (Eston & Reilly, 2001; Carter, 2008). In other words, the 
morphologic information is certainly important to improve athletic performance (Barr, 
McCargar & Crawford, 1994). 
Handball game is an Olympic game since 1972 and, involves a wide number and variety 
of movements associated with the ball manipulation and with athletes interactions, and 
it requires specific morphologic characteristics (Ruiz, 1986; Galiano Orea, 1989; 
Musaiger, Ragheb & Al-Marzooq, 1994). This competition game between two teams 
has increased in status (as a sport), and its increasing popularity (as elite competitive 
handball game) and spectacular development, in what respects athletic performance, 
turned the studied of morphological qualities and characteristics of the successful 
athletes into an especial issue (Mészáros, Mohácsi, Szabó & Szmodis, 2000). 
In addition to the studies of morphological differences between Olympic sports and 
between adult male handball players and non-athletes, literature also reports studies 
about: (i) the biotipological characteristics of handball players (Canda, Teja, Arnaudas, 
Gutierrez, Ureña & Rubio, 1991; Çakiroğlu, Uluçam, Cigali & Yilmaz, 2002; Pelegrini 
& Silva, 2006); (ii) the adaptive response of the organism to physical training (Jiménez, 
Alvarez, Cordier, Gárate, Saiz & Telleria, 1988; Alvero, Fernández, Fernández, 
Miranda, Riego & Berdugo, 1990; Alvero, Fernández, Fernández, Diego & Garcia, 
1992); (iii) the morphologic differences between players from teams with different 
performances (Crisbach, Pelegrini, Ulanewick Silva, Levien Junior & Souza Silva, 
2004; Vasques, Antunes, Duarte & Lopes, 2005; Coronado, 2006; Hassan, Rahamam, 
Cable & Reilly, 2007b); (iv) the differences between playing positions (Dufour, Pontier 
& Rouard, 1988; Srhoj, Marinović & Rogulj, 2002; Vasques, Mafra, Gomes, Fróes & 
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Lopes, 2008); (v) and the differences between players with the same position but with 
different levels of performance (Glaner, 1999; Bezzerra & Simão, 2006; Hasan, Reilly, 
Cable & Ramadan, 2007a). 
It seems that anthropometric profiles of elite athletes can provide a closer view of the 
morphologic requirements necessary to compete at a top level, in handball. So, having 
in consideration what was said and the lack of data about contemporary Portuguese 
handball players, the present study was conducted to describe and compare the 
anthropometric characteristics of male professional handball players with juniors elite 
and senior players from different leagues and to identify morphologic differences 
among playing status and individual playing positions (i.e., goalkeeper, wing, backward 





3.3.1. Study procedure and subjects 
 
The experimental protocol was in accordance with the Declaration of Helsinki and was 
approved by the scientific and ethic committees of the Faculty of Human Kinetics 
(Technical University of Lisbon, Portugal). Before inclusion in the study, the objectives 
and procedures were explained to subjects, and written informed consent was obtained. 
A total of 212 male handball players (age, 23.57 ± 5.20 years) were included in this 
study, and divided into five cohorts for comparison, namely players who succeeded in 
playing at: (i) Professional Handball Championship (LPA) - Top elite (TE; n=37; age, 
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25.92±4.71 years); (ii) 1
st
 Portuguese Handball Division (Portuguese Handball 





Portuguese Handball Division (Portuguese Handball Federation, PO.02 and PO.03) - 
Sub elite (SE; n=35; age, 24.29±4.23 years); (iv) Regional (1
st
 division, Lisbon 
Handball Association) and Academic level - Moderate trained (MT; n=33; age, 
24.21±5.03 years); (v) 1
st
 Portuguese Junior Handball Division (Portuguese Handball 
Federation, PO.04) – Junior Elite (JE, n=53; age, 18.21±0.86 years). 
Top elite players can be considered as one of the Portuguese leading professional 
handball teams because they were the Portuguese Champions and vice-champions. 
Playing position was also recorded for each participant as goalkeeper (GK, n=34), wing 
(W, n=65), backward left/right (BLR, n=46), backward centre (BC, n=38) or pivot (Pi, 
n=29). All participants were tested during the 2008-2009 Portuguese handball season 
(2009, February and March). 
 
 
3.3.2. Anthropometrical measures 
 
Twenty-eight anthropometric dimensions were obtained. The dimensions included four 
basic measures, nine skinfolds (mm), seven girths (cm), two breaths (cm) and five 
lengths (cm). The five basic measures were stature (cm), body mass (kg), sitting height 
(cm), armspan (cm) and handspan (cm). The nine skinfolds were subscapular, triceps, 
biceps, chest, iliac crest, supraspinale, abdominal, front thigh and medial calf. The seven 
girths were arm (relaxed and, flexed and tensed), forearm (maximum), chest 
(mesosternale), waist (minimum), thigh (mid-troch-tib. lat.) and calf (maximum). To 
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adjust the measure of thigh girth (mid-troch-tib. lat.) to the original measure used by 
Martin et al. (1990), Doupe et al. (1997) and Lee et al. (2000) (i.e., inguinal-patellar), a 
subsample were used to calculate a coefficient of adjustment (R=0.986). The two bone 
breaths were biacromial and biiliocristal. The five lengths were acromiale-dactylion, 
acromiale-radiale, radiale-stylion, radiale-dactylion and midstylion-dactylion. 
Measurements included in the anthropometric profile were obtained following the 
protocol in Marfell-Jones, Olds, Stewart and Carter (2006), with the exception of 
armspan (perpendicular distance between the longitudinal planes of the left and right 





 fingers), chest skinfold (the skinfold measurement taken with the fold running 
obliquely in the mean distance between the breast nipple and the axilla fold), acromiale-
dactylion length (the linear distance between the acromiale and dactylion sites) and 
radiale-dactylion length (the linear distance between the radiale and dactylion sites). 
Anthropometric measurements were obtained using portable measurement devices. 
Stature and heights were measured without shoes and headcovers, using a portable 
Anthropometer (Anthropometric Kit Siber-Hegner Machines SA GPM, 2008) calibrated 
to the nearest 0.1cm. Body mass was measured with subjects wearing light clothing and 
without shoes, to the nearest 0.1 kg, using a scale (Body Mass Scale Vogel & Halke – 
Germany - Secca model 761 7019009, 2006) calibrated with known weights. Skinfold 
thickness was obtained using a calliper (Skinfold caliper Rosscraft Slim Guide 2001), 
lengths and diameters using a large sliding calliper (Anthropometric Kit Siber-Hegner 
Machines SA GPM, 2008), girths using a “Rosscraft Anthropometric Tape”. 
All measures were taken by a group of anthropometrics accreditated by ISAK, under the 
supervision of a ISAK Level 4.  
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3.3.3. Assessment of body composition 
 
The study of body composition in this work considered adipose and muscle masses. 
Numerous methodological assumptions and sample-specificities govern the conversion 
of linear surface measurements into tissue masses and restrict the value of many body 
composition equations. In other words, predicting fat or muscle tissue masses is 
obviously important but also problematic.  
To provide a more valid estimate of body fat (confirmed in healthy young men and 
women by Eston, Rowlands, Charlesworth, Davies & Hoppitt, 2005), Reilly, Maughan 
and Hardy (1996) suggested the use of the equation proposed by Durnin and Womersley 
(1974) as described by Hasan et al. (2007b). However, in previous studies with adult 
male handball players, the % body fat was estimated using the equations proposed by 
Faulkner (1968) like in Chamorro, Lorenzo and Expósito (2005), Yuhasz (1974) as 
confirmed by Çakieoğlu et al. (2002), or derived from equation proposed by Jackson 
and Pollock (1978) like it is observed in the studies of Bezerra and Simão (2006), 
Glaner (1999), Gorostiaga, Granados, Ibáñez, González-Badillo and Izquierdo (2006), 
Vasques et al. (2005). As, Durnin and Womersley (1974) and Jackson and Pollock 
(1978) equations predict the body density to convert it to relative body fat it was used 
the  formula of Siri (1961). 
In opposition, a small number of studies focused the muscle mass of male handball 
players. Nevertheless, according to Spenst, Martin and Drinkwater (1993), the Martin, 
Spenst, Drinkwater and Clarys (1990) equation appears to provide the best estimate of 
skeletal muscle mass of competitive male athletes, i.e., it is the only cadaver-validated 
equation, it provides values that are consistent with all known dissection data and it 
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gives appropriate results when applied to young men with a wide range of muscularity. 
This equation has been used recently by Hasan et al. (2007b) in the study of 
“anthropometric profile of elite male handball players in Asia”. However and as a 
complementary evaluation the estimated muscle mass (absolute and relative) was also 
calculated according to Matiegka (1921), Heymsfield, McManus, Smith, Stevens and 
Nixon (1982), Doupe, Martin, Searle, Kriellaars and Giesbrecht (1997) and Lee, Wang, 
Heo, Ross, Janssen and Heymsfield (2000, erratum 2001). 
 
 
3.3.4. Statistical analysis 
 
All calculations were performed using Microsoft Excel (Microsoft, Seattle, Washington, 
USA) and the SPSS statistical package (Statistical Package for the Social Sciences Inc, 
version 17.0, Chicago, Illinois). Descriptive and comparative data are presented, and 
group data are expressed as means and standard deviations (M±SD) for all dependent 
variables. 
Three different sets of analyses were undertaken. First, dataset was analysed using a 
univariate analysis of variance (ANOVA One-Way) in which playing status was the 
between-participant variable, followed-up by a multiple comparisons test (Tukey HSD 
Post Hoc) whenever appropriate, to isolate any difference between playing status. 
Second, playing position groups were compared (individually) across different playing 
status with a non-parametric Kruskal-Wallis one-way analysis of variance on ranks 
followed-up by a Mann-Whitney U-test in pair-wise comparisons to study the 
differences across status groups. Third, stepwise discriminant function analysis were 
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used to determine which combination of measures best discriminated (in all sample and 
for each playing position group) the playing status of each studied group. For all 





First analysis revealed significant differences between playing status in proportionality 
and body composition, especially between the top elite and all the others four groups 
(all in favour of the top elite players). Differences were particularly evident in basic 
measures, subcutaneous fat tissue, girth measures, transversal dimensionality (i.e., 
biacromial girth), upper limb lengths, muscle mass, fat mass and free fat mass. The 
significant differences between the profiles of junior elite and moderate trained players 
regarded to the chest skinfold and fat mass. Also junior elite and moderate elite players 
were differentiated (all in favour of moderate elite) by one skinfold (medial calf 
skinfold), three girths (forearm, chest and waist) and absolute muscle mass. 
Furthermore, significant differences were observed between moderate trained players 
and moderate elite players (in favour of the last group of players), namely in 
subcutaneous fat tissue (triceps and biceps skinfolds), forearm girth, absolute muscle 
mass, absolute fat mass and absolute free fat mass. These results are presented in Table-
1, and it seems that anthropometrical characteristics were strongly related to playing 
status, and that the profile from top elite players emphasized basic measures, arm 
lengths, arm girths, muscle mass and reduced fat tissue. 
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Table 1. Descriptive statistics (M±SD), Anova and Tukey HSD Post-Hoc tests results of anthropometric variables, by playing status. 
Variables Descriptive statistics (M±SD) ANOVA  JE JE JE JE MT MT MT SE SE ME 
JE MT SE ME TE Sig.  MT SE ME TE SE ME TE ME TE TE 
Body mass (kg) 80.06±12.42 78.18±15.28 79.14±10.71 82.61±11.27 86.59±10.52 *     *       
Stature (cm) 179.56±15.59 178.56±6.52 179.87±6.25 182.16±6.50 187.24±5.29 **     **   **  *  
Sitting height (cm) 95.08±13.02 92.11±3.60 93.37±2.75 94.23±3.38 96.89±2.69 ns         *    
Armspan (cm) 182.30±14.54 179.88±6.88 181.02±19.49 185.29±8.24 191.13±6.41 **     **   **  **  
Handspan (cm) 22.17±1.24 22.03±1.78 22.62±1.28 22.69±1.26 23.12±1.31 **     *   **    
Triceps skinfold (mm) 11.74±5.52 15.09±9.68 12.33±6.69 10.84±5.42 9.43±5.18 **       * **    
Biceps skinfold (mm) 5.41±3.31 7.70±8.32 5.39±4.01 4.10±2.17 4.30±1.98 **       ** **    
Chest skinfold (mm) 7.62±3.67 11.48±8.59 8.91±4.94 9.00±4.71 7.99±5.75 *  *          
Front thigh skinfold (mm) 14.88±10.34 17.83±10.16 14.53±5.32 13.36±5.45 11.36±4.85 *        **    
Medial calf skinfold (mm) 11.81±9.01 10.97±6.53 9.70±5.36 7.40±3.16 7.57±3.01 *    ** *       
Arm girth (relaxed) (cm) 31.83±2.82 32.09±3.19 31.71±2.25 32.70±2.86 33.64±1.82 **     *     *  
Arm girth (tensed) (cm) 33.55±2.54 33.32±2.78 33.21±1.89 34.53±2.68 35.73±1.98 ***     ***   ***  ***  
Forearm girth (cm) 28.12±1.67 27.90±1.96 28.43±1.49 29.07±1.84 29.80±1.45 ***    ** ***  * ***  **  
Chest girth (cm) 96.98±10.60 100.62±8.18 99.12±6.21 101.89±7.18 103.54±5.92 **    ** **       
Waist girth (cm) 81.43±9.07 84.45±10.30 84.52±7.03 86.19±7.22 86.13±7.00 *    **        
Biacromial breadth (cm) 41.54±2.28 40.84±3.13 41.42±2.50 41.10±2.27 42.66±2.76 *        *   * 
Acromiale-dactylion length (cm) 77.91±3.61 76.23±3.02 78.02±3.04 79.39±4.03 82.56±10.03 ***     **   ***  ** * 
Acromiale-radiale length (cm) 33.51±1.84 32.92±1.68 33.62±1.70 33.80±2.39 35.19±1.49 ***     **   ***  ** ** 
Radiale-dactylion length (cm) 45.37±2.20 44.56±1.97 45.98±2.77 45.49±2.38 47.26±2.22 ***     **   ***   ** 
Midstylion-dactylion length (cm) 20.05±1.00 19.75±0.85 20.31±0.98 20.36±1.26 20.55±0.96 *        *    
Muscle mass1 (kg) 38.63±6.42 37.25±4.74 39.53±4.02 41.48±5.40 44.43±4.47 ***    * ***  ** ***  **  
Muscle mass2 (kg) 32.56±5.91 30.52±4.91 31.83±4.28 35.97±6.87 40.34±5.48 ***    * ***  *** *** ** *** ** 
Muscle mass3 (kg) 46.12±8.39 44.30±6.00 47.06±4.91 48.44±6.48 51.92±4.91 ***     ***  * ***  *  
Muscle mass4 (kg) 40.33±7.08 38.59±4.53 41.07±4.60 43.37±6.24 46.54±5.03 ***     ***  ** ***  **  
Muscle mass5 (kg) 35.65±4.30 33.88±2.95 35.56±3.00 37.57±4.21 40.06±3.65 ***     ***  *** ***  *** * 
Muscle mass6 (kg) 35.06±3.53 33.93±4.06 34.26±2.82 35.08±2.97 36.49±2.63 *        * *   
Muscle mass1 (%) 48.40±5.34 48.31±4.94 50.30±4.10 50.33±2.95 51.54±3.68 **     **   *    
Muscle mass2 (%) 40.84±5.42 39.94±7.69 40.66±5.80 43.57±6.20 46.93±6.17 ***     ***   *** ***   
Muscle mass4 (%) 50.52±5.90 50.24±6.34 52.44±6.87 52.59±4.26 54.02±4.71 *     *   *    
Muscle mass6 (%) 44.17±3.03 43.92±2.97 43.60±2.45 42.77±2.44 42.38±2.13 **     *       
Fat mass9 (kg) 13.43±6.31 18.53±7.83 16.10±5.49 15.10±5.53 11.92±5.04 ***  **      ***  *  
Fat mass10 (kg) 19.17±5.01 22.11±6.16 19.74±4.84 18.64±5.69 16.54±4.64 **       * ***    
Fat mass9 (%)  10.87±5.60 14.85±7.81 13.02±5.51 12.61±5.26 10.53±5.46 *  *      *    
Free fat mass7 (kg) 68.77±8.81 65.03±7.96 67.39±7.06 70.80±8.07 75.03±7.38 ***     **  * ***  **  
Free fat mass8 (kg) 68.69±8.73 65.36±8.34 67.68±7.21 71.20±8.22 75.53±7.60 ***        *    
Free fat mass9 (kg) 66.63±13.00 59.66±14.80 63.04±9.34 67.50±11.43 74.67±9.65 ***     *  * ***  *** * 
Free fat mass10 (kg) 60.88±12.25 56.07±14.48 59.40±9.03 63.96±11.53 70.05±10.39 ***     **  * ***  **  
Free fat mass8 (%) 86.20±4.38 84.51±5.85 85.89±3.84 86.47±3.53 87.45±3.19 ns        *    
Free fat mass9 (%) 82.97±9.00 76.07±10.23 79.74±6.10 81.56±6.97 86.29±5.18 ***  **      ***  ** * 
Free fat mass10 (%) 75.73±6.45 71.26±8.37 75.06±4.90 77.18±7.51 80.77±5.43 ***  *   **  ** ***  **  
1, Matiegka (1921); 2, Heymsfield et al. (1982); 3, Martin et al. (1990); 4, Doupe et al. (1997);  5, Lee et al. (2000) – 1st Equation; 6, Lee et al. (2000) – 2nd Equation; 
7, Faulkner (1968); 8, Yuhasz (1974); 9, Jackson and Pollock (1978); 10, Durnin and Womersley (1974); Sig.: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant; …., highest value. 
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3.4.1. Individual playing positions 
 
Second, individual playing positions were compared across the different playing status 
groups. 
For the goalkeepers, stature (H(4)=10.001), armspan (H(4)=9.834), medial calf skinfold 
(H(4)=14.651), acromiale-dactylion length (H(4)=16.954), radiale-dactylion length 
(H(4)=10.876) and muscle mass (absolute: H(4)=10.261; H(4)=13.004; relative: 
H(4)=10.262) and relative free fat mass (H(4)=10.943; H(4)=11.514) were the measures 
that most differentiate the different playing status. Moreover, top elite goalkeepers were 
morphological different from all the others groups (all in favour of the top elite players), 
particularly when considering the junior elite (stature, sitting height, armspan, medial 
calf skinfold, three upper limb lengths, muscle mass and free fat mass), moderate 
trained (stature, sitting height, armspan, medial calf skinfold, biacromial breadth, all 
upper limb lengths, muscle mass and free fat mass), sub elite (medial calf skinfold, arm 
girth (tensed), absolute muscle mass and relative free fat mass) and moderate elite (two 
skinfolds, absolute muscle mass and free fat mass). Multiple comparisons analysis also 
showed that (i) junior elite goalkeepers scored significantly better than moderate trained 
in armspan and acromiale-dactylion length, and that (ii) moderate elite goalkeepers have 
a lower medial calf skinfold than junior elite, and a superior acromiale-dactylion length 
than moderate trained. These findings are presented in Table-2. 
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 Mann-Whitney U 
 
JE JE JE JE MT MT MT SE SE ME 
JE MT SE ME TE MT SE ME TE SE ME TE ME TE TE 
Stature (cm) 181.90±4.38 177.60±4.93 185.20±6.68 183.34±6.06 187.09±2.60 *     *   *    
Sitting height (cm) 93.71±2.75 90.63±5.44 95.43±3.10 94.69±4.00 97.07±0.93 Ns     **   *    
Armspan (cm) 186.35±4.23 179.95±4.58 190.23±5.00 188.00±7.73 190.83±2.40 *  *   *   **    
Front thigh skinfold (mm) 20.10±17.92 17.75±13.52 17.00±7.37 15.20±2.99 10.43±6.57 Ns           * 
Medial calf skinfold (mm) 17.75±15.63 14.75±7.75 12.67±6.03 7.75±2.38 5.57±2.81 **    * **   *  * * 
Arm girth (tensed) (cm) 33.68±3.08 33.55±2.30 32.73±1.25 34.23±2.53 35.83±2.08 Ns          *  
Biacromial breadth (cm) 41.92±1.91 38.03±6.31 41.63±2.00 40.32±3.73 41.87±5.31 Ns        *    
Acromiale-dactylion length (cm) 78.66±1.69 76.03±1.56 80.27±2.46 81.75±4.95 89.27±17.16 **  *   ***  * **    
Acromiale-radiale length (cm) 33.91±1.39 32.95±0.53 34.67±1.42 33.37±4.54 35.47±1.24 Ns     *   **    
Radiale-stylion length (cm) 26.89±1.11 26.25±1.02 27.87±0.50 26.81±1.02 27.69±0.80 Ns        *    
Radiale-dactylion length (cm) 45.69±1.34 44.40±1.25 46.53±1.21 46.28±1.69 47.67±1.53 *     *   **    
Midstylion-dactylion length (cm) 20.02±0.82 19.70±0.38 20.07±1.22 20.42±1.10 20.70±0.44 Ns        *    
Muscle mass1 (kg) 38.97±4.05 37.01±3.31 40.49±2.72 41.09±5.22 45.01±4.64 Ns     *   *    
Muscle mass2 (kg) 31.93±5.05 29.78±7.08 29.41±1.97 33.99±7.55 39.57±3.59 *     **   *  *  
Muscle mass3 (kg) 47.19±10.31 42.92±2.12 47.12±1.79 46.79±5.50 51.48±4.53 Ns        **    
Muscle mass4 (kg) 41.59±5.81 37.10±3.07 39.90±1.85 42.14±5.54 46.72±5.02 *     *   *    
Muscle mass5 (kg) 35.90±2.84 32.76±3.10 33.29±0.74 36.07±3.51 39.50±2.63 *     *   **  * * 
Muscle mass2 (%) 37.69±4.83 35.85±5.50 33.73±0.87 39.81±5.32 44.00±7.27 *     *       
Muscle mass4 (%) 49.15±4.77 45.19±3.19 45.83±2.57 49.71±3.01 51.41±4.87 Ns        * *   
Fat mass10 (kg) 21.46±3.87 25.27±7.05 25.70±5.57 22.31±4.71 15.98±6.05 Ns        *    
Free fat mass9 (kg) 69.06±14.20 61.36±13.22 66.19±5.96 66.14±12.58 78.68±8.69 Ns        *   * 
Free fat mass10 (kg) 64.09±15.67 57.23±14.31 61.63±6.32 62.69±12.53 75.74±10.16 Ns     *   *   * 
Free fat mass9 (%) 80.65±4.61 74.14±11.06 75.94±5.67 77.39±5.29 86.36±5.33 *        *   ** 
Free fat mass10 (%) 74.45±5.37 68.67±10.80 70.67±5.37 73.35±6.66 82.91±4.63 *     *     * ** 
1, Matiegka (1921); 2, Heymsfield et al. (1982); 3, Martin et al. (1990); 4, Doupe et al. (1997);  5, Lee et al. (2000) – 1st Equation; 6, Lee et al. (2000) – 2nd Equation; 
7, Faulkner (1968); 8, Yuhasz (1974); 9, Jackson and Pollock (1978); 10, Durnin and Womersley (1974); Sig.: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant; …., highest value. 
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For the wings group, the results showed that four basic measures (body mass: 
H(4)=9.599; stature: H(4)=10.171; sitting height: H(4)=10.912; armspan: H(4)=10.960), 
two circular measures (H(4)=10.031; H(4)=12.878), one length (H(4)=14.218), muscle 
mass (absolute: H(4)=15.023; H(4)=16.114; H(4)=14.966; H(4)=12.345; H(4)=13.082; 
H(4)=10.067; relative: H(4)=10.364) and free fat mass (absolute: H(4)=11.354; 
H(4)=11.478; H(4)=11.818; H(4)=11.855; relative: H(4)=9.662) were the measures that 
most differentiate the different playing status. The between status differences showed 
that top elite players were morphological different, and (again) showed morphologic 
advantages from all the others groups. 
Multiple comparisons analysis showed that (i) junior elite players scored significantly 
more than moderate trained wings in body mass, forearm girth, absolute muscle mass 
and absolute free fat mass; (ii) just the abdominal skinfold differentiated significantly 
junior elite and sub elite wings (in favour of the junior elite players); (iii) sub elite 
players scored significantly better than moderate elite players in waist girth, 
longitudinal measures of upper limb (i.e., radiale-dactylion and midstylion-dactylion 
lengths) and absolute muscle mass; (iv) moderate elite players have superior girths 
measures (forearm and waist) and biiliocristal bone breadth, in relation to moderate 
trained players. These findings are presented in Table-3. 
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  Mann-Whitney U 
 
JE JE JE JE MT MT MT SE ME 
JE MT SE ME TE MT SE ME TE SE ME TE TE TE 
Body mass (kg) 74.39±9.01 68.13±5.26 74.18±11.21 73.93±10.45 80.64±5.75 *  *      ***   
Stature (cm) 177.53±6.10 176.02±6.56 177.05±5.72 177.34±5.86 185.66±4.91 *     **   ** ** * 
Sitting height (cm) 91.28±4.66 91.47±2.53 92.25±2.91 92.17±4.02 97.41±3.27 *     **   ** ** * 
Armspan (cm) 178.58±7.40 176.70±8.13 173.58±28.52 179.44±4.85 189.19±6.21 *     **   * ** ** 
Handspan (cm) 21.68±1.20 21.77±1.91 22.54±1.04 22.03±1.60 23.27±0.99 ns     **      
Abdominal skinfold (mm) 13.02±7.88 16.13±9.84 19.00±8.46 15.82±9.32 12.79±4.21 ns   *        
Arm girth (relaxed) (cm) 31.17±2.60 30.28±1.98 30.68±2.30 31.03±2.74 32.80±1.00 ns        ** **  
Arm girth (tensed) (cm) 33.01±2.33 31.90±2.14 32.04±1.76 32.50±2.71 34.97±1.04 *        ** **  
Forearm girth (cm) 27.69±1.85 26.35±1.13 27.49±1.55 27.89±1.74 28.94±0.86 *  *     * *** *  
Chest girth (cm) 95.19±9.22 96.05±4.30 96.96±5.78 97.18±6.54 101.80±5.46 ns     *   * *  
Waist girth (cm) 78.35±12.27 77.66±3.16 82.81±8.26 82.43±6.66 83.70±2.13 ns      * * **   
Thigh girth (cm) 56.12±3.83 53.57±3.19 57.01±4.71 55.37±4.50 57.33±2.20 ns        *   
Calf girth (cm) 38.23±2.78 36.78±1.15 39.59±5.07 37.75±3.16 39.51±1.70 ns        ***   
Biacromial breadth (cm) 40.69±1.99 41.32±1.29 41±.16±1.39 40.51±1.49 42.23±1.50 ns     *     * 
Biiliocristal breadth (cm) 27.75±1.67 27.18±1.29 27.81±2.58 28.20±1.28 28.77±0.50 ns       * * *  
Acromiale-dactylion length (cm) 75.74±3.43 75.48±3.54 77.11±2.94 76.91±2.59 82.13±3.90 **     ***   ** ** ** 
Acromiale-radiale length (cm) 32.66±1.36 32.73±2.21 32.89±1.74 33.33±1.23 34.57±0.86 ns     **    * * 
Radiale-dactylion length (cm) 44.27±2.44 43.79±2.67 45.14±1.72 44.49±1.58 45.96±1.21 ns      *  *  * 
Midstylion-dactylion length (cm) 19.80±0.98 19.26±1.11 20.13±1.07 19.64±0.72 20.20±0.74 ns      *  *   
Muscle mass1 (kg) 37.02±6.03 33.96±3.18 37.62±3.23 37.70±5.82 42.53±2.50 **     * *  *** ** * 
Muscle mass2 (kg) 31.40±5.23 29.74±5.47 28.94±3.01 31.68±6.50 39.35±3.34 **     **   *** *** ** 
Muscle mass3 (kg) 44.65±5.90 40.22±4.00 44.83±3.84 43.96±6.56 50.47±4.14 **  *   * **  *** ** * 
Muscle mass4 (kg) 38.93±6.05 35.95±3.95 39.23±4.39 39.00±6.79 45.40±3.72 **     *   *** ** * 
Muscle mass5 (kg) 34.86±3.89 32.87±3.12 34.31±3.32 34.58±4.51 39.43±2.64 **     **   *** ** * 
Muscle mass6 (kg) 33.49±2.45 31.21±1.74 32.97±2.86 32.78±2.58 34.91±1.44 *  **      **   
Muscle mass1 (%) 49.60±4.47 49.88±3.23 51.31±5.50 50.96±2.58 52.81±1.80 ns        *   
Muscle mass2 (%) 42.25±4.79 43.58±6.78 39.82±6.85 42.75±5.66 48.85±3.03 *     **    ** * 
Muscle mass3 (%) 60.04±3.52 59.09±4.37 61.19±6.59 59.45±2.83 62.58±2.50 ns          ** 
Muscle mass4 (%) 52.25±4.31 52.76±3.97 53.88±9.88 52.63±3.89 56.31±2.54 ns     *   *  * 
Muscle mass6 (%) 45.29±2.43 45.91±1.95 44.81±2.65 44.70±2.92 43.38±1.60 ns        ** *  
Fat mass9 (kg) 13.16±8.38 17.20±8.98 16.94±6.02 14.66±6.11 11.06±2.95 ns         *  
Free fat mass7 (kg) 65.03±7.17 59.47±5.16 63.10±6.05 64.27±8.16 71.46±5.59 *  *      ** *  
Free fat mass8 (kg) 64.78±7.74 59.52±4.96 63.37±6.36 64.56±8.16 71.43±5.41 **  *   *   ** *  
Free fat mass9 (kg) 61.22±12.42 50.92±10.97 57.23±8.96 59.27±10.59 69.59±7.36 **  *      ** ** * 
Free fat mass10 (kg) 55.95±9.71 47.39±8.99 54.28±7.40 55.51±11.27 65.98±9.30 **  *   *   ** * * 
Free fat mass9 (%) 81.93±13.28 74.52±13.63 77.36±6.68 80.10±8.41 86.13±4.32 *        * ** * 
Free fat mass10 (%) 74.98±6.98 69.40±10.84 73.40±3.92 74.87±9.93 81.59±7.92 ns        * *  
1, Matiegka (1921); 2, Heymsfield et al. (1982); 3, Martin et al. (1990); 4, Doupe et al. (1997);  5, Lee et al. (2000) – 1st Equation; 6, Lee et al. (2000) – 2nd Equation; 
7, Faulkner (1968); 8, Yuhasz (1974); 9, Jackson and Pollock (1978); 10, Durnin and Womersley (1974); Sig.: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant; …., highest value. 
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For the backward left/right players group, medial calf skinfold (H(4)=9.812), acromiale-
dactylion length (H(4)=10.360), muscle mass (absolute: H(4)=17.703; H(4)=10.310; 
relative: H(4)=11.636) and free fat mass (absolute: H(4)=10.410; H(4)=9.987; relative: 
H(4)=10.572) were the measures that mostly differentiate the different playing status. 
Results showed that top elite backward left/right players were morphological different 
from junior elite (in muscle mass), moderate trained (in basic measures, subcutaneous 
fat tissue, girth measures, upper limb lengths, muscle mass, fat mass and free fat mass), 
and sub elite (in stature, armspan, two circumferences, radiale-dactylion length and 
absolute muscle mass). The between status differences also showed that moderate elite 
players, were morphological different (i.e., better) from: (i) junior elite, in medial calf 
skinfold; (ii) moderate trained, in sitting height measure, three subcutaneous fat tissues, 
two upper limb lengths, absolute muscle mass, absolute fat mass and relative free fat 
mass; (iii) sub elite, in stature, waist girth, acromiale-dactylion length and absolute free 
fat mass. Finally, pair-wise tests showed that junior elite players (i) have lower fat mass 
(absolute and relative) and, more muscle mass and free fat mass (absolute and relative) 
than moderate trained players, (ii) were superior than sub elite players in body mass, 
absolute muscle mass and absolute free fat mass, (iii) have superior medial calf skinfold 
than moderate elite, and (iv) have lower muscle mass than top elite.  These findings are 
presented in Table-4. 
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  Mann-Whitney U  
 
JE JE JE JE MT MT MT SE SE ME 
JE MT SE ME TE MT SE ME TE SE ME TE ME TE TE 
Body mass (kg) 87.90±6.69 82.57±16.14 79.00±7.75 86.00±5.25 86.92±10.35 ns   *      *   
Stature (cm) 188.22±5.77 181.87±7.49 182.46±4.30 187.39±5.63 188.56±6.61 ns          *  
Sitting height (cm) 96.30±5.42 92.74±3.56 94.93±1.57 95.87±2.24 96.83±3.23 ns       * *    
Armspan (cm) 191.76±6.71 184.83±6.26 187.24±4.51 191.59±8.63 193.85±6.58 ns        *  *  
Triceps skinfold (mm) 10.70±4.21 14.36±9.10 9.29±4.06 8.45±4.19 8.88±3.69 ns       * *    
Front thigh skinfold (mm) 12.90±5.01 18.71±6.69 13.29±4.25 11.40±3.03 12.00±5.33 ns       ** *    
Medial calf skinfold (mm) 10.05±3.43 10.50±3.70 7.57±4.20 6.00±2.35 7.92±2.78 *    **   *     
Arm girth (relaxed) (cm) 32.51±1.82 32.34±2.84 31.46±1.73 32.71±1.41 33.78±1.57 ns          *  
Arm girth (tensed) (cm) 34.57±1.32 33.39±2.34 33.69±1.55 34.96±1.88 36.07±1.94 ns        *  *  
Forearm girth (cm) 29.29±1.12 28.34±1.63 29.06±1.10 29.74±1.42 30.34±1.67 ns        *    
Waist girth (cm) 83.05±5.04 87.37±9.88 82.01±3.83 86.72±3.74 85.49±5.76 ns         *   
Acromiale-dactylion length 
(cm) 
81.24±3.37 78.21±2.49 78.79±1.96 82.29±3.99 80.38±10.59 *       * * *   
Acromiale-radiale length 
(cm) 
35.02±1.98 33.53±1.84 34.20±1.53 35.46±1.18 35.39±1.76 ns       * *    
Radiale-dactylion length 
(cm) 
47.05±1.88 46.10±0.96 45.84±1.93 47.61±2.32 48.23±2.33 ns        *  *  
Muscle mass1 (kg) 42.97±4.14 39.87±6.01 39.31±3.96 43.52±3.92 44.53±4.61 ns          *  
Muscle mass2 (kg) 36.50±4.06 32.08±3.63 33.92±4.20 38.75±5.15 41.47±5.08 **  *   *  ** ***  **  
Muscle mass3 (kg) 51.18±6.13 48.58±6.87 46.96±4.73 51.74±5.48 52.60±5.45 ns          *  
Muscle mass4 (kg) 44.79±4.99 42.15±5.00 41.05±4.55 46.11±5.22 46.63±4.82 ns          *  
Muscle mass5 (kg) 38.85±3.26 35.73±2.47 36.67±2.63 39.87±4.25 40.48±3.23 *  *      *  *  
Muscle mass6 (kg) 37.65±1.91 35.39±4.38 34.25±1.93 36.12±1.54 36.66±2.71 ns   *         
Muscle mass2 (%) 41.57±3.95 39.81±7.11 43.02±4.12 45.05±5.14 47.96±5.55 *     **   **    
Fat mass9 (kg) 10.70±4.71 18.17±5.70 13.26±4.81 11.91±5.08 11.30±4.76 ns  *     * *    
Fat mass9 (%) 9.40±4.25 15.48±7.54 10.63±4.55 10.20±4.31 9.95±4.64 ns        *    
Free fat mass7 (kg) 76.18±5.56 68.83±7.50 68.78±5.82 75.67±5.08 75.66±8.07 *  * *     * *   
Free fat mass8 (kg) 76.41±5.77 69.02±8.46 68.96±6.05 75.91±4.93 76.00±7.96 ns   *     * *   
Free fat mass9 (kg) 77.20±8.21 64.40±13.50 65.74±6.92 74.09±7.88 75.62±10.00 *   **     * *   
Free fat mass10 (kg) 70.56±7.68 63.17±12.56 61.32±7.95 70.17±7.79 69.76±10.49 ns   *         
Free fat mass9 (%) 87.75±5.50 77.95±5.81 83.31±5.24 86.05±6.17 87.04±5.09 *  *     * **    
Free fat mass10 (%) 80.22±5.87 76.48±2.79 77.60±6.21 81.48±6.18 80.06±3.83 ns        *    
1, Matiegka (1921); 2, Heymsfield et al. (1982); 3, Martin et al. (1990); 4, Doupe et al. (1997);  5, Lee et al. (2000) – 1st Equation; 6, Lee et al. (2000) – 2nd Equation; 
7, Faulkner (1968); 8, Yuhasz (1974); 9, Jackson and Pollock (1978); 10, Durnin and Womersley (1974); Sig.: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant; …., highest 
value. 
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In backward centre players, significant differences were observed in body mass 
(H(4)=10.249), biceps skinfold (H(4)=11.323), four girth measures (H(4)=12.736; 
H(4)=13.19; H(4)=15.049; H(4)=9.910), one upper limb length (H(4)=10.807), absolute 
muscle mass (H(4)=10.820; H(4)=12.303; H(4)=10.567; H(4)=9.956; H(4)=13.048; 
H(4)=8.500), relative muscle mass (H(4)=11.912) and absolute free fat mass 
(H(4)=11.369; H(4)=11.786; H(4)=10.668; H(4)=11.990). 
In the study of the between status differences, top elite players were morphological 
different from junior elite (in body mass, five girths, muscle mass, absolute fat mass and 
absolute free fat mass) and, moderate trained (in stature, armspan, front tight skinfold, 
three girths, acromiale-dactylion length, acromiale-radiale length, absolute muscle mass, 
absolute fat mass and free fat mass). The between status differences also showed that: 
(i) moderate elite players, were morphological different from junior elite (in abdominal 
skinfold, four girths, muscle mass, absolute fat mass and absolute free fat mass), 
moderate trained (in body mass, tensed arm skinfold, acromiale-dactylion length, 
absolute muscle mass and absolute free fat mass), and sub elite (in triceps and biceps 
skinfolds); (ii) sub elite players were morphological different from junior elite (in two 
skinfolds, five girths, relative muscle mass, fat mass and relative free fat mass), and 
moderate trained (in forearm girth, total upper limb length, acromiale-radiale length, 
absolute muscle mass and free fat mass); and that (iii) junior elite players have a lower 
subscapular skinfold, superior acromiale-dactylion length, less fat mass (absolute and 
relative) and more relative free fat mass than moderate trained players. These findings 
are presented in Table-5. 
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 Mann-Whitney U 
 
JE JE JE JE MT MT MT SE SE 
JE MT SE ME TE MT SE ME TE SE ME TE ME TE 
Body mass (kg) 71.19±9.68 70.00±4.58 81.00±9.25 80.25±6.45 82.25±6.57 *     *  * *   
Armspan (cm) 172.75±31.44 176.00±4.00 182.18±5.11 182.78±6.47 187.29±7.01 ns        *   
Subscapular skinfold (mm) 9.13±1.41 13.33±3.51 11.19±2.56 10.82±3.44 11.38±3.20 ns  *         
Triceps skinfold (mm) 9.13±3.49 13.33±0.58 12.63±4.53 8.55±3.97 9.81±3.43 ns         *  
Biceps skinfold (mm) 3.44±0.42 4.50±0.87 5.00±1.65 3.18±1.29 4.25±1.16 *   *      *  
Iliac crest skinfold (mm) 10.63±4.80 14.67±5.03 16.81±6.53 15.00±6.02 15.38±6.89 ns   *        
Abdominal skinfold (mm) 12.44±5.48 19.17±3.88 19.87±8.56 17.50±6.29 17.19±9.01 ns    *       
Front thigh skinfold (mm) 11.56±4.44 16.67±3.06 14.81±5.13 13.68±7.01 12.25±2.30 ns        *   
Arm girth (relaxed) (cm) 29.94±2.47 30.87±2.72 33.13±1.73 32.50±2.61 33.19±1.54 ns   *  *      
Arm girth (tensed) (cm) 31.81±2.59 31.70±2.38 34.46±1.52 35.27±1.56 35.24±1.92 *    ** *  * *   
Forearm girth (cm) 27.20±1.63 27.33±0.76 29.18±1.22 29.15±1.26 29.45±1.08 *   * ** ** *  *   
Chest girth (cm) 93.02±3.33 94.20±4.85 99.09±5.35 103.05±6.27 100.70±3.76 **    ** **      
Waist girth (cm) 77.43±3.52 78.90±5.54 85.53±5.52 84.49±5.22 84.24±6.30 *   * * *      
Thigh girth (cm) 53.23±4.06 54.23±3.06 58.65±4.12 56.92±3.04 58.32±3.00 ns   *     *   
Calf girth (cm) 36.48±2.95 38.13±0.81 39.63±2.13 39.23±1.52 38.68±1.25 ns   *        
Acromiale-dactylion length (cm) 78.25±3.12 72.30±2.05 77.06±2.33 77.47±1.97 80.19±3.38 *  *    * * *   
Acromiale-radiale length (cm) 33.44±1.70 31.43±1.02 33.48±1.17 33.12±1.47 34.73±1.67 ns      *  *   
Muscle mass1 (kg) 35.92±5.43 35.31±2.76 41.45±4.64 40.77±2.63 42.81±3.13 *     * * * *   
Muscle mass2 (kg) 30.47±4.58 28.45±4.75 34.89±3.09 36.79±5.83 38.25±5.30 *    * * * * *   
Muscle mass3 (kg) 42.63±6.41 41.41±3.50 49.50±6.30 48.21±4.46 50.30±3.17 *     **   *   
Muscle mass4 (kg) 37.33±6.20 36.90±2.96 43.43±4.89 43.21±3.75 44.55±3.30 *     * *  *   
Muscle mass5 (kg) 34.17±3.83 32.65±1.59 36.71±2.20 38.41±2.45 38.63±2.68 *    ** * * * *   
Muscle mass6 (kg) 33.09±2.63 31.79±1.03 34.59±2.31 34.42±1.81 35.41±1.60 ns      *  *   
Muscle mass6 (%) 46.79±2.71 45.51±2.37 42.92±2.17 42.99±1.44 43.17±1.87 *   * ** *      
Fat mass7 (kg) 8.40±2.55 10.21±1.71 11.57±3.40 10.39±2.63 11.04±3.32 ns    * *      
Fat mass8 (kg) 8.20±2.55 9.82±1.40 11.52±3.45 10.35±2.92 10.60±2.60 ns   * * *      
Fat mass9 (kg) 11.81±3.71 18.96±4.98 15.41±4.87 14.29±4.65 13.03±5.38 ns        *   
Fat mass10 (kg) 17.41±2.95 23.83±2.64 19.533.50 17.16±4.67 17.64±4.42 ns  *         
Fat mass7 (%) 11.63±1.96 14.53±1.76 14.07±2.82 12.86±2.45 13.33±3.28 ns  * *        
Free fat mass7 (kg) 62.79±7.50 59.79±3.26 69.43±6.43 69.85±4.79 71.21±5.21 *    * * * * *   
Free fat mass8 (kg) 62.99±7.46 60.18±3.42 69.48±6.51 69.90±4.55 71.65±5.28 *    * * * * *   
Free fat mass9 (kg) 59.38±10.10 51.04±6.07 65.59±7.72 65.95±5.60 69.22±6.91 *      * * *   
Free fat mass10 (kg) 53.78±9.72 46.17±3.69 61.47±8.60 63.09±6.91 64.61±8.12 *    *  * * *   
Free fat mass7 (%) 88.37±1.96 85.47±1.76 85.93±2.82 87.14±2.45 86.67±3.28 ns  * *        
Free fat mass9 (%) 83.16±5.62 72.90±6.84 81.13±5.29 82.29±5.05 84.21±5.95 ns  *      *   
Free fat mass10 (%) 75.21±5.08 65.96±2.98 75.79±4.01 78.58±5.89 78.40±5.69 ns  *    * * *   
1, Matiegka (1921); 2, Heymsfield et al. (1982); 3, Martin et al. (1990); 4, Doupe et al. (1997);  5, Lee et al. (2000) – 1st Equation; 6, Lee et al. (2000) – 2nd Equation; 
7, Faulkner (1968); 8, Yuhasz (1974); 9, Jackson and Pollock (1978); 10, Durnin and Womersley (1974); Sig.: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant; …., highest value.
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In pivot players group, the results showed that stature (H(4)=9.793), absolute muscle 
mass (H(4)=10.058; H(4)=10252; H(4)=11.226; H(4)=12.007) and absolute fee fat mass 
(H(4)=7.856) were the measures that mostly differentiate the playing status. 
The between status differences showed that top elite pivot players were morphological 
different, all in favour of the top elite, from junior elite players (in stature, front thigh 
skinfold, forearm girth and two upper limb lengths), moderate trained players (in basic 
measures, biacromial bone breadth, three upper limb lengths, absolute muscle mass and 
absolute free fat mass) and moderate elite players (in stature, sitting height, biacromial 
bone breadth and radiale-dactylion length). Furthermore, results showed that moderate 
elite players were morphological different (i.e., better) from moderate trained (in 
absolute muscle mass). These findings are presented in Table-6. 
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 Mann-Whitney U 
 
JE JE JE JE MT MT MT SE SE ME 
JE MT SE ME TE MT SE ME TE SE ME TE ME TE TE 
Stature (cm) 166.31±38.91 181.40±4.86 181.70±11.62 184.78±5.16 193.27±1.00 *     *   *   ** 
Sitting height (cm) 94.37±3.45 93.99±3.59 92.30±3.75 95.39±2.06 99.27±1.58 ns        *   * 
Armspan (cm) 183.47±9.42 182.00±3.83 188.90±15.59 187.42±8.69 195.70±6.99 ns        *    
Front thigh skinfold (mm) 13.50±2.87 23.36±16.01 15.50±7.57 15.67±6.82 9.33±1.61 ns     *       
Forearm girth (cm) 29.00±0.93 30.27±1.46 29.33±0.58 30.62±1.80 31.47±1.82 ns     *       
Biacromial breadth (cm) 42.96±2.13 41.50±1.53 43.97±2.06 41.91±1.48 45.50±2.66 ns        *   * 
Acromiale-dactylion length (cm) 77.30±3.57 77.33±1.42 80.73±5.83 79.76±3.58 82.93±3.98 ns        *    
Acromiale-radiale length (cm) 33.07±2.32 33.29±+.66 35.03±2.45 34.02±1.79 36.40±1.25 ns        *    
Radiale-dactylion length (cm) 45.19±1.93 44.83±1.17 47.57±3.62 44.93±3.21 49.03±1.53 ns     *   *   * 
Midstylion-dactylion length (cm) 19.610.86 20.13±0.53 20.83±0.85 20.46±0.97 20.93±0.78 ns     *       
Muscle mass1 (kg) 39.19±10.94 41.25±2.60 42.90±4.30 46.39±4.85 51.37±5.38 *       * *    
Muscle mass2 (kg) 33.22±10.05 31.61±4.44 34.65±5.58 40.77±5.86 45.54±12.56 *       **     
Muscle mass4 (kg) 39.21±11.95 41.11±3.01 44.55±4.33 48.69±4.91 53.69±8.68 *       ** *    
Muscle mass5 (kg) 34.46±6.96 34.92±2.83 38.02±2.50 40.30±2.86 44.94±8.27 *       **     
Free fat mass7 (kg) 71.37±9.31 71.48±7.22 76.25±8.52 76.87±6.56 84.38±4.93 ns        *    
1, Matiegka (1921); 2, Heymsfield et al. (1982); 3, Martin et al. (1990); 4, Doupe et al. (1997);  5, Lee et al. (2000) – 1st Equation; 6, Lee et al. (2000) – 2nd Equation; 
7, Faulkner (1968); 8, Yuhasz (1974); 9, Jackson and Pollock (1978); 10, Durnin and Womersley (1974); Sig.: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant; …., highest 
value. 
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3.4.2. Stepwise discriminant analysis 
 
Finally it was determine which combination of measures best discriminated the different 
playing status for each playing position group, and for the all sample.  
Discriminant analysis showed that: (i) goalkeeper groups were successfully 
discriminated by a combination of four variables (73.5% of original group cases and 
47.1% of cross-validated grouped cases were correctly classified); (ii) wing groups were 
successfully discriminated by a combination of three variables (43.1% of original group 
cases  and 40.0% of cross-validated grouped cases were correctly classified); (iii) 
backward left/rigth groups were successfully dicriminated by muscle mass (34.8% of 
original group cases and of cross-validated grouped cases were correctly classified); (iv) 
backward center groups groups were successfully discriminated by four measures 
(73.7% of original group cases and 65.8% of cross-validated grouped cases were 
correctly classified); (v) pivot groups were successfully discriminated by two variables 
(57.1% of original group cases and 35.7% of cross-validated grouped cases were 
correctly classified). Finally, all five playing positions were analysed together and 
discriminant analysis showed that a combination of six variables successfully 
discriminated playing status groups (fat mass and muscle mass were the variables that 
better distinguished between groups, and classification results showed that 47.6% of 
original group cases and 41.5% of cross-validated grouped cases were correctly 
classified). The results of all stepwise discriminant analysis were presented in Table-7 
and are graphically represented in Figure-1. 
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Table 7. Standardized canonical discriminant function coefficients, eigenvalues and variance. 
Variables / Function 
All Playing Positions Goalkeeper Wing 
Backward 
Left/Right 
Backward Centre Pivot 
1 2 3 4 1 2 3 4 1 2 3 1 1 2 3 4 1 2 
Biceps skinfold (mm)     
 
   
 
   -0.662 -0.564 0.762 0.056   
Medial calf skinfold (mm) -0.633 -0.580 0.666 -0.082 2.229 0.432 1.908 -0.213 
 
   
 
     
Chest girth (cm)     2.301 -1.596 1.463 -0.009 
 
   1.259 0.309 0.393 -0.254   
Biacromial breadth (cm)     
 
   
 
   
 
   -0.222 1.111 




   0.652 0.165 -0.841 
 
-1.332 0.776 0.188 0.008   
Radiale-dactylion length (cm) 0.214 -0.045 0.814 -0.452 
 




     








0.996 -0.137 -0.146 0.954   
Muscle mass2 (kg) 0.670 -0.501 -0.743 -0.618 
 
   0.826 -1.203 0.433 1.000 
 
     




   -0.289 1.442 0.546 
  
     
Muscle mass5 (kg)     -1.472 0.536 0.360 0.087 
 
   
 
   1.085 -0.327 
Muscle mass1 (%) 0.123 0.536 1.039 -0.019 
 
   
 
   
 
     




     
Fat mass9 (kg) 0.689 1.461 0.313 0.422 
 




     
Fat mass10 (%) 0.400 0.536 0.445 1.421 
 




     
Eigenvalues 0.454 0.251 0.094 0.019 1.641 0.605 0.252 0.008 0.548 0.267 0.053 0.592 2.160 0.706 0.307 0.022 0.600 0.540 
% of variance 55.5 30.7 11.5 2.3 65.5 24.1 10.1 0.3 63.1 30.8 6.1 100.0 67.6 22.1 9.6 0.7 52.6 47.4 
1, Matiegka (1921); 2, Heymsfield et al. (1982); 3, Martin et al. (1990); 4, Doupe et al. (1997);  5, Lee et al. (2000) – 1st Equation; 6, Lee et al. (2000) – 2nd Equation; 7, Faulkner (1968); 8, Yuhasz (1974); 9, Jackson and 
Pollock (1978); 10, Durnin and Womersley (1974); Sig.: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant. 
Test of function(s) 
All playing positions: 1st - Wilks’ Lambda=0.493, χ2(24)=144.542, p=0.000; 2nd - Wilks’ Lambda=0.717, χ2(15)=67.952, p=0.000; 3th - Wilks’ Lambda=0.897, χ2(8)=22.186, p=0.005; 4th - Wilks’ Lambda=0.981, 
χ2(3)=3.823, p=0.281; Goalkeeper: 1st - Wilks’ Lambda=0.187, χ2(16)=47.791, p=0.000; 2nd - Wilks’ Lambda=0.494, χ2(9)=20.114, p=0.017; 3th - Wilks’ Lambda=0.792, χ2(4)=6.638, p=0.156; 4th - Wilks’ Lambda=0.992, 
χ2(1)=0.227, p=0.634; Wing: 1st - Wilks’ Lambda=0.484, χ2(12)=43.515, p=0.000; 2nd - Wilks’ Lambda=0.750, χ2(6)=17.299, p=0.008; 3th - Wilks’ Lambda=0.950, χ2(2)=3.087, p=0.214; Backward left/rigth: Wilks’ 
Lambda=0.628, χ2(4)=19.523, p=0.001; Backward centre: 1st - Wilks’ Lambda=0.139, χ2(16)=64.151, p=0.000; 2nd - Wilks’ Lambda=0.439, χ2(9)=26.762, p=0.002; 3th - Wilks’ Lambda=0.749, χ2(4)=9.398, p=0.052; 4th - 
Wilks’ Lambda=0.979, χ2(1)=0.699, p=0.403; Pivot: 1st - Wilks’ Lambda=0.406, χ2(8)=21.193, p=0.007; 2nd - Wilks’ Lambda=0.649, χ2(3)=10.151, p=0.017. 
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Figure 1. Canonical Discriminant Funcions (Scatter-plot) of goalkeeper groups (A), 
wing groups (B), backward centre groups (C), pivot groups (D), and for all five playing 
position groups (E). 






We have already described that the evolution of sport has determined the study of 
excellence in sports performance and in particular the study of the specific 
characteristics and requirements of each sport. At the present moment it is known that 
each sport requires a certain kind of athlete and that individual participation is just 
possible when a set of characteristics is present (Eom & Schutz, 1992). Among this set 
of characteristics, necessarily multivariate, the most studied are undoubtedly the 
anthropometric characteristics (Eston & Reilly, 2001), that Kinanthropometry uses to 
quantify and analyze the morphology of the athletes (Carter, 2008), through simple, 
inexpensive, and non-invasive methods (Heymsfield et al., 1982). 
Despite the diversity of investigation lines within this area sport performance research 
can be structured based on the study of mathematical and statistical evaluation and 
notation-analysis of athletes’ performance during match or based on the study of 
training, selection (or team organization) and talent identification (Nevill, Atkinson & 
Hughes, 2008). In accordance, ours results can be analysed from two different 
perspectives: The first, focused on morphological optimization (i.e., development) and 
on the analyses and comparison of all senior playing status (MT, SE, ME and TE); This 
observation revealed that top elite players, of each playing position, were morphological 
different from all the others status groups (see Table 2 to 6), particularly, from the 
moderate trained players. The second, focused on talent identification and selection 
process and on the analysis of the junior elite and top elite (professional) handball 
players. This particularly approach have shown that the two studied groups were 
morphological different. 
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Many authors have written about morphological optimization and success in sports (see, 
Carter, 1985; Norton & Olds, 1996). However, little have been written about 
morphological optimization for different playing positions (Hoare, 2000; Reilly, 2001; 
Srhoj et al., 2002; Sallet, Perrier, Ferret, Vitelli & Baverel, 2005; Ostojic, Mazic & 
Dikic, 2006; Cormery, 2008). In fact, and in accordance with the literature, handball 
players have different anthropometrical profiles according to playing positions (Duford 
et al., 1988; Srhoj et al., 2002; Vasques et al., 2008). This can be observed (indirectly) 
through the different combinations of morphological variables which discriminate the 
different playing status for each game position. These results suggested that there is a 
particular morphological profile according to game position to respect not only during 
training but also during the selection process. 
In general, anthropometrical profile of top elite player showed not only higher values in 
the basic measures, but also emphasizes the importance of longitudinal and proportional 
dimensionality of the skeleton (i.e., girths, breadths and upper limb lengths), muscle 
mass and of (reduced) fat tissue. Players from higher playing status were taller and had 
lower body fat. These results not only clarified the relation between different playing 
status, but also confirmed the requirements for being an elite handball player (Glaner, 
1999; Hasan et al., 2007a; Coronado, 2006; Crisbach et al., 2004). 
Stature and body mass showed significant differences between players from different 
playing status, and these differences were all in favour of the top elite players. These 
global results are in accordance with the results of Eston and Reilly (2001) and Reilly 
(2001) who considered the body mass and stature very important to achieve a high level 
of performance in throwing events and in accordance with Bayer (1987), Seco, (1989) 
and Garcia, Moreno and Garcia (1990), who observed that most successful teams have a 
very high mean stature. Also the body mass appears to be essential, especially in 1vs1 
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situations (Moreno, 1997) and for this reason most of the National players are very 
heavy (Bayer, 1987).  
In what respects armspan, it seems that this measure can helps on the execution of a 
shot (because the larger the radius of action the greater the power of the technical 
gesture) and on some defensive actions (e.g., block). Similarly handling the ball (with 
only one hand), is particularly important so according to Fischer, Hofmann, Pabst and 
Prange (1991) a higher handspan (between 24-26 cm) can helps in some handball-
specific skills . 
In the study of body composition, the use of various equations described in the literature 
as fundamental for the body composition assessment of handball athletes allowed us to 
study the different equation behaviour, to compare the obtained differences (between 
competitive levels) and, with some degree of certainty, indicate what were the equations 
(Heymsfield et al.,1982, Lee et al., 2000, (1
st
 equation) and Jackson and Pollock, 1978 
and Durnin and Womersley, 1974) most suitable to study the differences in performance 
among groups and between juniors and seniors. Furthermore, the percentage of muscle 
mass resulting from the application of the 2nd equation of Lee et al. (2000, erratum 
2001), contradict the results of the literature and of the other equations. A careful 
analysis of the variables included in this equation of revealed that, unlike other 
prediction equations, this one used (only!) the stature and body mass of the subject as 
explained variable. For this reason, we reinforce the idea that whatever the equation 
used in the study of body composition in athletes, the analysis of the results should be 
carefully made. 
It is also important to highlight that the protocols used by some prediction equations, 
such as Martin et al. (1990), do not uses the thigh girth referenced by ISAK. However, 
the reviewed literature showed that some studies use Martin et al., (1990) equation with 
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the ISAK thigh girth. This consideration makes the body composition results difficult to 
compare, since they appear quite inflated (e.g., Hassan et al., 2007b). So, to solve this 
problem we had to adjust the original measure of thigh girth to the ISAK protocol 
measure. 
In continuation, the results of body composition consistently showed that the top elite 
players have more muscle, more free fat mass and less fat mass. The time spent on sport 
is directly related with body fat mass (Behnke & Wilmore, 1974; Pollock & Wilmore, 
1993), i.e., the greater the level of fitness (Heyward & Stolarczyk, 1996), the lower 
should be the level of adiposity (Sallis, Petterson, Buono & Nader, 1988; Taylor & 
Baranowski, 1991). These results also emphasize the importance of exercise as a 
regulation factor of body changes (Malina & Bouchard, 1991, Bar-Or & Malina, 1995). 
It is clear that in athletes, a minimal amount of body fat allows a more effective 
exchange of calories during the metabolic processes (especially during high intensity 
efforts), and reduces the excess weight carried during the jumping and running actions 
(Katch & McArdle, 1984). In this study, it was also patent that handball athletes with 
higher competitive levels had (on average) lower percentage of fat mass, although the 
mean value of the studied groups matched, in general, with the values (> 4%; < 12%) 
recommended in literature (see, Wilmore, 1979, 1983; Sinning, Dolny, Little, 
Cunningham, Racanielo, Siconolfi & Sholes, 1985; Glaner, 1996; Heyward & 
Stolarczyk, 1996).  
Sports that require jumping and running (as handball), need a lot of muscle mass to 
increase not only their strength but also their power (Heyward & Stolarczyk, 1996). 
In accordance, most athletes need a high strength-to-weight ratio to achieve optimal 
athletic performance, and because body fat adds to weight without adding to strength, 
low body fat percentage is often emphasised as a requirement within many sports 
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(American Dietetic Association and the Canadian Dietetic Association, 1993). 
Therefore it is reasonable to observe that the free fat mass (absolute) of athletes of 
different competitive levels differ significantly, i.e., the best players were also 
significantly more robust (Bayer, 1987; Glaner, 1996, 1999). 
The differences between playing status and the discriminant analysis results (Table-7), 
emphasizes the relevance of an appropriate morphological profile according to the 
athlete specificity in the team structure. Thus, it is clear that the playing status can be 
discriminated by particular morphological characteristics, i.e., (i) goalkeepers based on 
linearity and fat mass, (ii) wings, backwards left/right and pivots based on muscle mass 
(more strength and power), and (iii) backwards centre based on armspan and trunk 
measures (strong and agile). 
So, the research findings showed that high athletic performance was related with 
physical characteristics and that size, shape and body composition could provide the 
strutural conditions to be sucessful at each specific playing positions. They also showed 
that morphological characteristics were marked different among the studied groups and 
among the handball positons. Moreover, upper limb lengths (and girths) and body 





The study of handball player revealed that this sport requires a certain kind of athlete 
and that individual participation is just possible when a set of anthropometrical 
characteristics is present. The relation between different playing status and some 
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morphologic requirements was observed as well as it was evident that each playing 
position was related to a particular morphological profile. 
The comparition of an individual (portuguese handball player) with a high level 
representative group or profile can be an important “key” factor to achieve good results 
along a complex process of identification and talent development in sport. So we 
believe that this particular approach can contribute to the morphological optimization 
process (i.e., development) and to talent identification and selection process of handball 
Portuguese players. In accordance, future analyses sould consider other areas such as 
physiology, psycholoy, bio-social, tactical and thecnical skills to provide an even more 
comprehensive knowlege of the requirements to achieve high levels of proficiency 
(professional) in handball. 
Another very important conclusion and suggestion, although methodological, concerns 
to the set of equations chosen when body composition of handball players, with 
different levels of performance, is evaluated. The results suggested that the Heymsfield 
et al. (1982), Lee et al. (2000, 1
st
 equation), Jackson and Pollock (1978) and Durnin and 
Womersley (1974) are the best equations to choose within this context. However it is 
important to highlight that the original anthropometric measures of some of these 
predict equations, although suggested by ISAK, do not adopt the anthropometric sites 
described in ISAK anthropometrical protocol. 
This effort, to meet these methodological and operational requirements, will allow in 
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This study examined the relationship between physical characteristics and physiological 
performances among Portuguese male handball players and the positional differences 
for these variables. 
A total of 210 male handball players (age, 23.73 ± 5.25 years) from five playing status 
(top elite, n=41; moderate elite, n=53; sub elite, n=35; moderate trained, n=32; junior 
elite - Next21, n=49) were studied. Playing position was recorded for each participant as 
goalkeeper (n=34), wing (n=62), backward left/right (n=47), backward centre (n=37) or 
pivot (n=30). Twenty variables were recorded for each player. It comprehends two 
anthropometrical measures (stature and body mass) and eighteen physiological 
variables. The results showed: (i) significant anthropometrical effects on physiological 
performances; and (ii) significant differences (in anthropometrical measurements and in 
physiological variables) between players from different playing status and between 
players from different playing position. 
In conclusion, it seems that physical and physiological parameters play an important 
role and contribute to a great extent to high performance in game handball. The 
combination of physical and physiological characteristics (may) vary from player to 
player. In fact, a different type of profile is needed for specific position. It lead us to 
think that training has to be administered taking into account the physiological 
requirements associated with handball players specificity (individualized training). 
 
KEY WORDS Handball, body size, fitness profile, talent. 
 





Handball is the second Portuguese most popular sport, and coaches and players are 
more open to contemporary scientific approaches to prepare for competitions. In fact, 
measurement of body size and physical fitness are a common and appropriate practice 
in sport competition. 
Modern handball is a fast game, characterized by outstanding athletic performance by 
players. In fact, modern handball players are able to perform many different moves, 
jumps, running, change of directions and technical movements in very short time and 
with an order determined by the tactical situation. 
The study of covered distances in function of time (in handball competition) 
distinguishes between individual player’s performances, and literature data reports 
similar differences in total distances between groups of players in different playing 
positions (33,18) and similar share of movement intensity classes (4,33,18). 
This competition game of two teams in a friendship framework, with position specific 
demands, presents physical efforts characteristics of high intensity and of short duration. 
It involves a sequence of activities that demand a high development of anaerobic power 
(27,7) and well-developed aerobic fitness, with emphasis in the motor capacities of 
velocity and strength, especially the explosive strength and velocity strength (35). 
The constant changes between intense exercise, light exercise, and occasional rest have 
great demands on the athlete’s ability to repeatedly perform intense intermittent exercise 
over a prolonged period of time, and seem logical to evaluate the handball player’s 
capacity with sport-specific endurance tests. Some field tests have been proposed as 
practical and alternative to laboratory assessment, however very few works have been 
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presented in which analysis of handball player’s performance (in intermittent endurance 
capacity test) has been conducted (26,17,23). 
The vertical jump performance is considered important in a number of sports, and in 
handball the explosive strength appears in high intensity activity (fast direction changes, 
jumps, throws and dribbles). In fact, in handball players, the leg stiffness decreased with 
jump height (16). 
An unloaded throw or nearly unloaded throw is defined as the throw in which the 
external resistance is too small (11), and one of the most vital elements of handball is 
throwing ability (10). Previous studies have described a proximal-to-distal segmental 
sequence, the sequence of motions of the kinetic chain, and the relation between the 
kinetic chain and ball velocity on handball overarm throwing (39,40,41). 
In continuation, and speaking about upper limb strength evaluation, isokinetic testing of 
the shoulder joint in handball players cannot reach any sufficient result and, in 
consequence, there is no reason for using isokinetic testing to evaluate handball players 
(25). However, maximal strength in its static form (as the highest level), can be 
measured as maximal isometric strength, and grip strength has a strong correlation with 
upper body strength. 
The purpose of this study was to apply a battery of physical fitness tests to describe the 
anthropometrical and functional characteristics of Portuguese handball players and to 
identify the variables that allows distinguishing handball players with different 









4.3.1. Experimental Approach to the Problem 
 
A battery of physical fitness tests was used to establish a fitness profile for Portuguese 
adult male handball players. 
Literature reports that body mass (8), along with the stature are determinants of 
performance when considering the throwing events (28). In accordance, these 
anthropometrical characteristics were including in our battery tests. 
Also the physiological tests must be related to match performance to investigate 
differences among playing status (Next21, moderate trained, sub elite, moderate elite 
and top elite) and among playing positions (goalkeeper, wing, backward left/right, 
backward centre and pivot). 
The battery test designed for this investigation provides large information about the 
fitness status of handball players, and has in account that all data could be gathered in 
training conditions and did not require formal laboratory evaluations. 
To replicate the activity profile of handball and to determine an athlete’s ability to 
perform intense intermittent exercise (i.e., to evaluate the handball player’s endurance 
capacity), were adopted the Yo-Yo Intermittent Endurance Test - level 2 (Yo-Yo IE2). 
This maximal and incremental test (with minimal space and equipment requirements), is 
a useful tool to discriminate players’ performance at various competitive levels (1). 
Furthermore, the coefficient of variance ranged from 4.9 % to 9.6 % (14,15), and there 
was no significant difference between test-retest distance coverage (p ≤ 0.05) (5). 
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The vertical jump performance is considered important in handball. The 
countermovement jump test showed the highest relationship with the explosive power 
factor (r = 0.87). Moreover, the countermovement jump (Cronbach’s α = 0.98) and 
squat jump (Cronbach’s α = 0.97), measured by means of contact mat and digital timer, 
are the most reliable and valid field tests for the estimation of explosive power of the 
lower limbs (in physically active men) (22). High test-retest reliability for 
countermovement jump on a contact mat (r = 0.88) was showed by Slinde and coll. 
(34). 
The relationship between muscle strength and body size has attracted considerable 
attention from researchers. The use of normalization for body size in muscle strength 
testing (13), has been used by Gorostiaga and coll. (10) in elite handball players, and 
they found positive correlations between the individual values of power at 100 % of 
body mass during half-squat actions (r = 0.62, p < 0.05). To standardize the 
countermovement jump for body mass, Stockbrugger and Haennel (36) have used the 
Lewis formula to calculate power index, and found that these tests were highly 
repeatable (r = 0.993, p < 0.01). It is evident that leg power is an essential component 
for success in sports and athletic performance (32), and it seems that vertical jump tests 
have high reproducibility and can be used as measures of power development. 
The stretch-shortening cycle is the type of muscle contraction in unloaded overarm 
throws (11), and several tests have been proposed to assess upper limb strength. 
Stockbrugger and Haennel (36) found that the backward overhead medicine ball throw 
test (B-MBT) is a valid and reliable test (test-retest, r = 0.996, p < 0.01) for assessing 
explosive power for an analogous total-body movement pattern and general athletic 
ability. Nevertheless, two years later, the same authors observed that the interaction of 
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upper- and lower-body strength and power in the performance of a B-MBT appears 
complex, with the contributing factors differing for athletes with divergent skill sets and 
performance demands (37). Furthermore, Duncan and coll. (6) based on the influence of 
familiarization with the test, suggested completion of at least 5 to 6 practice trials 
participants to obtain a stable score. 
The best B-MBT distance correlated significantly with the peak power (r = 0.59) (24) 
and with average power [r = 0.63 (24); r = 0.91 (36)] generated during the 
countermovement vertical jump. However, when considered the power relative to body 
mass or lean body mass failed to produce significant correlations (r = 0.27 and r = 0.28), 
and the B-MBT may have limited potential as a predictor of total body explosive power 
(in college football players) (24). Curiously, it’s common the use of this test in the 
evaluation of handball players, but in our opinion, this test (B-MBT) fail in 
normalization procedures. In fact, the Bosco test (3) is attractive to analyse the 
explosive strength performance for activities that involved repeated use of the stretch-
shortening cycle of lower and upper limbs in handball players. 
It is possible to increase the throw velocity by increasing the velocity of the initial 
movement (i.e., by provoking higher inertia forces) (11). In accordance, the abdominal 
strength can influence in the performance of the sequence of motions of the kinetic 
chain, and in consequence in the ball velocity in handball overarm throwing. So, to 
measure strength and the ability of muscles to stabilize body, and to determine muscular 
endurance of the abdominal muscles and hip flexors, we adopted the sit-up test in 60-s 
(31). 
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In addition, overall upper body strength has a strong correlation with grip strength and 
has been identified as one limiting factor for manual lifting and carrying loads. For this 
reason, it seems that handgrip strength is important (for catching, throwing or lifting). 
With the above-mentioned reasons, in the present study, we assessed players running 
speed (30-m sprint), lower and upper body explosive power (squat jump, 
countermovement jump, squat jump adapted to arms and countermovement jump 
adapted to arms), handgrip strength, abdominal strength endurance (sit-ups in 60-s) and 
intermittent endurance capacity (Yo-Yo intermittent endurance test, level 2). 
The study took place during the competitive period of 2008/2009 Portuguese Handball 
season (2009, February and May), and in the period of 24 hours before the experiment, 
the subjects did not participate in any prolonged exercise. The players had a 20-minute 
warm-up consisting of slow jog, static, and dynamic stretching before the physiological 
tests. They had a 10-minute rest between tests for recovery. Water breaks and extra rest 
time were allowed upon the request of the players. Each player was instructed and 





A total of 210 male handball players (age, 23.73 ± 5.25 years) participated in this study. 
For purposes of this study, players were divided into five groups for comparison: (i) top 
elite (TE, n = 41; age, 26.24 ± 4.88 years), players who succeeded in playing at 
Professional Handball Championship (LPA); (ii) moderate elite (ME, n = 53; age, 26.26 
± 4.88 years), players who succeeded in playing at 1
st
 Portuguese Handball Division 
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(Portuguese Handball Federation, PO.01); (iii) sub elite (SE, n = 35; age, 24.29 ± 4.23 




 Portuguese Handball Division 
(Portuguese Handball Federation, PO.02 and PO.03); (iv) moderate trained (MT, n = 
32; age, 24.22 ± 5.11 years), players who succeeded in playing at Regional (1
st
 division, 
Lisbon Handball Association) and Academic level; (v) next21 (n = 49; age, 18.18 ± 
0.86 years), players who succeeded in playing at 1
st
 Portuguese Junior Handball 
Division (Portuguese Handball Federation, PO.04). 
Playing position was recorded for each participant as goalkeeper (GK, n = 34), wing 
(W, n = 62), backward left/right (BLR, n = 47), backward centre (BC, n = 37) or pivot 
(Pi, n = 30). 
The experimental protocol was in accordance with the Declaration of Helsinki and was 
approved by the scientific and ethics committee of the Faculty of Human Kinetics 
(Technical University of Lisbon, Portugal). Before inclusion in the study, the objectives 
and procedures were explained to subjects and written, informed consent was obtained. 
 
 
4.3.3. Physical Characteristics 
 
Two measures were taken from each player. These included body mass (in kg) and 
stature (in cm), and were obtained using portable measurements devices. A calibrated 
precision weighing scales were used to measure body mass (Body Mass Scale Vogel & 
Halke – Germany - Secca model 761 7019009, 2006), and a cursor placed on the 
participant’s head was used to help measure body height (Anthropometric Kit Siber-
Hegner Machines SA GPM, 2008). All measures were taken in accordance to ISAK 
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(International Society of the Advance of Kinanthropometry) by a group of 
anthropometrics accreditated by ISAK, under the supervision of an ISAK Level 4. 
 
 
4.3.4. Physiological Profiling 
 
Eighteen variables were recorded for each player. 
The 30-m sprint time (30-m, s) was considered as an anaerobic performance marker. 
Participants completed three trials, from which the best scores were retained for analysis 
(19). All sprint times were recorded using electronic timing lights (Wireless Sprint 
System, BROWER Timing Systems, Salt Lake City, Utah USA). 
Lower and upper body explosive strength was determined using the Bosco protocol (3). 
Three trials of four vertical tests (squat jump, SJ; countermovement jump, CMJ; squat 
jump adapted to arms, SJA; countermovement jump adapted to arms, CMJA) were 
performed on a Ergojump (Bosco System, Globus, Italy). The highest distance jumped 
was recorded for analysis (in cm) and used to calculate jump height ratio. Leg power 
was assessed by determining the average power (Pavg, W), calculated using the 
equation modified from Lewis formula (9). 
Four handgrip indices were assessed: dominant, non-dominant, mean score of dominant 
and non-dominant (mean) and difference between dominant and non-dominant 
handgrip. The participants completed three trials with each hand and best scores were 
recorded for analysis (kgf) (12). A Grip Strength Dynamometer (Takei Physical Fitness 
Test, T.K.K. 5001, GRIP – A) was used. 
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Abdominal strength endurance was assessed using the sit-up test (in 60-s) (31). The 
participants completed one trial, and the number of executions was recorded for 
analysis. 
To study specific endurance capacity, the Yo-Yo Intermittent Endurance Test - Level 2 
(Yo-Yo IE2), was used, following the procedures reported by Bangsbo (1). The Jens 
Bangsbo “The Yo Yo tests, cd 2” was used, and two indices were calculated using 
distance (m) and the position. The position was calculated in a scale of four points (1): 
1, less than 1000 meters; 2, from 1000 to less than 1300 meters; 3, from 1300 to less 
than 1600 meters; 4, more than 1600 meters.  
 
 
4.3.5. Statistical Analysis 
 
All calculations were performed using Microsoft Excel (Microsoft, Seattle, Washington, 
USA) and the SPSS statistical package (Statistical Package for the Social Sciences Inc, 
version 17.0, Chicago, Illinois).  
Descriptive and comparative data are presented, and group data are expressed as means 
and standard deviations (M ± SD) for all significant dependent variables. 
Three different sets of analysis were undertaken. First, Pearson product moment 
correlation coefficient was used to assess the relationship between selected parameters. 
Second, dataset was analysed using a univariate analysis of variance (ANOVA One-
Way) in which, playing status were the between-participant variables. Follow-up with a 
multiple comparisons test (Tukey HSD Post Hoc) was used when it was necessary to 
isolate differences between playing status. Third, stepwise discriminant function 
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analysis was used to determine which combination of measures best discriminated the 
playing status groups in the whole sample and in each one of the individual playing 
position groups. 




Body mass was significantly correlated with 30-m sprint time (r = 0.32, p < 0.01), 
handgrip strength (dominant, r = 0.35; non-dominant, r = 0.28; mean, r = 0.34; all p < 
0.01), vertical jump (height: SJ, r = - 0.29 and CMJ, r = - 0.33; jump height ratio: SJ, r = 
- 0.34 and CMJ, r = - 0.38; average power: SJ, r = 0.76 and CMJ, r = 0.69; all p < 0.01), 
height of vertical jump adapted to arms (SJA, r = - 0.15, p < 0.05; CMJA, r = - 0.26, p < 
0.01), sit ups (r = - 0.16, p < 0.05) and distance Yo-Yo IE2 distance (r = - 0.18, p < 
0.05). Additionally, stature was significantly correlated with handgrip strength 
(dominant, r = 0.26; non-dominant, r = 0.28; mean, r = 0.29; all p < 0.01), vertical 
jumps height ratios (SJ and CMJ: r = - 0.51, p < 0.01) and average power in vertical 
jumps (SJ, r = 0.37; CMJ, r = 0.32; both p < 0.01). These significant anthropometrical 
effects on physiological performances are presented in Table 1. 
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Table 1. Pearson Correlations between body size variables and physiological variables. 
 
N 






30-m (in s) 186 0.32** 0.10** ns - 
Handgrip Strength 
Dominant (in kgf) 203 0.35** 0.12** 0.26** 0.07** 
Non-Dominant (in kgf) 203 0.28** 0.08** 0.28** 0.08** 
Mean (in kgf) 203 0.34** 0.12** 0.29** 0.08** 
Squat Jump 
Jump height (in cm) 187 -0.29** 0.08** ns - 
Jump height ratio 187 -0.34** 0.12** -0.51** 0.26** 
Pavg
1
 (in W) 187 0.76** 0.57** 0.37** 0.14** 
Countermovement Jump 
Jump height (in cm) 187 -0.33** 0.11** ns - 
Jump height ratio 187 -0.38** 0.14** -0.51** 0.26** 
Pavg
1
 (in W) 188 0.69** 0.47** 0.32** 0.10** 
Vertical Jumps Adapted to Arms 
Squat jump height (in cm) 185 -0.15* 0.02* ns - 
Countermovement jump height 
(in cm) 
185 -0.26** 0.07** ns - 
Sit Up (# of executions in 60 s) 188 -0.16* 0.03* ns - 
Yo-Yo IE2 – Distance (in m) 185 -0.18* 0.03* ns - 
Pavg
1
, equation modified from Lewis formula (9). 
**. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at 
the 0.05 level (2-tailed). 
 
 
When comparing players from the five playing status, significant differences were 
observed in anthropometrical measurements such as body mass (p < 0.01) and stature (p 
< 0.001). Specifically, top elite players were the heaviest ones and, statistically different 
from moderate trained and sub elite players. Top elite players were also taller than all 
the other playing status players, and significantly taller than Next21, moderate trained 
and sub elite players. 
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Moreover, significant status differences were observed in physiological variables, such 
as 30m sprint time (p < 0.01), average leg power of squat jump and countermovement 
jump (both, p < 0.001), height in countermovement jump (p < 0.05), dominant handgrip 
strength (p < 0.05), sit-ups (p < 0.001) and distance and position in Yo-Yo intermittent 
endurance test (both, p < 0.001). 
Top elite were the fastest players regarding sprint values of 30-m, and moderate trained 
were the slowest players (and significantly different from Next21, sub elite and top elite 
players) when sprinting ability is required. No significant difference was observed in 
height of squat jump, but the Tukey HSD Post-Hoc tests indicated significant 
differences sub elite and moderate elite (best performance) in height of squat jump and 
countermovement jump. However, top elite players were able to perform significantly 
better at explosive power tests (i.e., were more powerful) than Next21, moderate trained 
and sub elite players in squat jump, and then moderate trained and sub elite in 
countermovement jump. No significant differences were observed in the study of upper 
body explosive strength. Nevertheless, results showed that top elite players have a 
significantly higher score than Next21 players in the dominant handgrip evaluation. 
Also in abdominal resistance (i.e., sit up test), top elite players scored better than all the 
other status players, with statistical significance from Next21, sub elite and moderate 
elite players performances. However, the significantly better performance of moderate 
trained players, in comparison whit moderate elite players was unexpected. 
Nevertheless, it’s important to inform that these players (MT) were university students’ 
whit curricular physical education. Finally, top elite revealed a significantly better 
intermittent endurance capacity than all playing status groups (i.e., superior distance and 
position in the Yo-Yo IE2). This finds are presented in Table 2. 
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Table 2. Descriptive (M ± SD) and statistical results for anthropometric and physiological variables, by playing status. 
Variables  (N)                Total (N)             Next21 (N)                 MT (N)                SE (N)              ME (N)              TE 
Anthropometric measures 
Body mass (kg)** 208 81.88±12.34 47 80.66±12.04 32 78.28±15.52¥ 35 79.14±10.71¥ 53 82.59±11.37 41 87.51±10.82 
Stature (cm)*** 208 181.70±10.02 47 179.64±16.51¥ 32 178.47±6.60¥ 35 179.87±6.25¥ 53 182.16±6.56 41 187.58±5.62 
Speed 
30-m (s)** 188 4.46±0.32 48 4.41±0.33† 26 4.69±0.39‡¥ 34 4.40±0.20 47 4.52±0.31 33 4.34±0.22 
Squat jump 
Jump height (cm) 189 35.93±6.73 48 35.48±6.10 26 35.37±6.16 35 33.65±5.46§ 46 37.97±8.90 34 36.56±5.00 
Pavg
1
 (W)*** 187 1052.32±153.25 46 1035.13±135.40¥ 26 1018.59±166.49¥ 35 986.88±102.21¥ 46 1075.93±187.67 34 1136.78±116.64 
Countermovement jump 
Jump height (cm)* 189 38.45±7.48 48 38.14±7.51 26 36.95±8.38 35 36.00±5.78§ 46 41.28±8.96 34 38.72±4.67 
Pavg
1
 (W)*** 188 1081.91±172.73 46 1072.02±143.83 27 997.36±254.12§¥ 35 1022.33±118.03¥ 46 1121.43±177.92 34 1170.29±111.67 
Handgrip 
Dominant (kgf)* 205 52.20±7.99 49 50.90±6.79¥ 30 50.44±6.66 35 51.54±7.97 52 52.31±8.26 39 55.65±9.23 
Sit Up (#)*** 190 49.22±10.13 48 48.38±8.19¥ 31 52.23±14.17§ 26 46.31±7.09¥ 50 44.66±8.21¥ 35 56.37±8.23 
Intermittent endurance capacity (YYIE2) 
Distance (m)*** 187 932.30±466.32 48 935.00±445.32¥ 26 804.62±501.30¥ 30 761.33±216.17¥ 48 757.08±332.88¥ 35 1410.29±469.93 
Position*** 187 1.69±1.01 48 1.71±0.99¥ 26 1.46±0.99¥ 30 1.20±0.41¥ 48 1.33±0.66¥ 35 2.74±1.07 
Playing status: Next21; MT, moderate trained; SE, sub elite; ME, moderate elite; TE, top elite. 
Pavg
1
, equation modified from Lewis formula (9). 
ANOVA results: Statistical significance, *, p < 0.05; **, p < 0.01; ***, p < 0.001 
Tukey HSD Post-Hoc tests results: †, Statistically significant at p < 0.05 from moderate trained; ‡, Statistically significant at p < 0.05 from sub elite; 
§, Statistically significant at p < 0.05 from moderate elite; ¥, Statistically significant at p < 0.05 from top elite. 
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When comparing players from the five playing position groups, significant differences 
were observed in body size measures (body mass and stature, both p < 0.001), 30-m 
sprint time (p < 0.001), average power of vertical jumps (SJ and CMJ, both p < 0.001), 
countermovement jump height (legs, p < 0.05; arms, p < 0.01), handgrip strenght 
(dominant, non-dominant and mean; all p < 0.001) and in sit up scores (p < 0.05). 
Pivot players were taller and heavier, and Tukey HSD Post-Hoc tests indicated 
significant differences in body mass between them and wing and backward (left/right 
and centre) players.  The wings were the shortest players and significantly different 
from backward left/right players (in body mass and stature) and from goalkeepers in 
body mass. The goalkeepers and backward left/right were also heavier than backward 
centre players. The backward left/right the faster players regarding sprint values in 30-
m, and goalkeepers were the slowest players (significantly different from wing, 
backward left/right and centre players). The pivot players were also significantly 
slowest than wing and backward (left/right and centre) players when sprint ability is 
required. The best average results concerning vertical jump power were detected among 
pivot players (in SJ and CMJ). When considered the squat jump, they (Pi) were 
significantly different from goalkeeper, wing and backward centre players and, also 
backward left/right had statistically significant superior values than backward centre and 
wing players. A least, the worse result were performed by wing players and, was 
significantly different from goalkeeper players. Also when considered the 
countermovement jump, wing players were significantly less powerful than all the 
others playing position players, and there were statistically significant differences 
between the goalkeepers (worse) and backward centre (best) players when measuring 
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vertical jump height by countermovement jump. Goalkeepers also scored significantly 
worse than all playing position groups in countermovement jump adapted to arms. 
The backward left/right players were able to perform better handgrip strength (i.e., 
dominant, non-dominant and mean) than all the other playing position players, and there 
were statistically significant different from goalkeepers and wings. Also, pivot players 
scored significantly better in handgrip (dominant and mean) than goalkeepers and 
wings. Curiously, no significant differences were observed, between playing position 
groups, in sit up test. These data are presented in Table 3. 
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Table 3. Descriptive (M ± SD) and statistical results for anthropometric and physiological variables, by playing positions. 
Variables (N)                     GK (N)                     W (N)                 BLR (N)                   BC (N)                  Pi 
Anthropometric measures 
Body mass (kg)*** 34 86.46±13.17†§ 62 74.06±9.40‡¥ 47 85.06±9.49§¥ 36 78.42±8.55¥ 29 92.40±13.47 
Stature (cm)*** 34 183.18±5.41 62 178.04±6.49‡ 47 186.54±6.59 36 181.17±5.69 29 180.63±20.78 
Speed 




 (W)*** 31 1056.24±130.96†¥ 57 962.72±135.65‡¥ 42 1122.47±141.13§ 32 1028.52±122.61¥ 25 1164.35±150.58 
Countermovement jump 
Jump height (cm)* 31 35.53±7.01§ 57 38.70±7.72 42 39.66±7.65 33 40.66±5.84 26 36.61±8.09 
Pavg
1
 (W)*** 31 1096.01±143.34† 58 976.23±192.36‡§¥ 42 1159.55±141.41 32 1075.05±118.80 25 1187.97±130.10 
Countermovement jump adapted to arms 
Jump height (cm)** 30 15.57±6.79†‡§¥ 57 21.94±7.80 40 22.81±10.33 34 22.47±6.96 26 21.88±9.22 
Handgrip 
Dominant (kgf)*** 33 49.46±6.83‡¥ 60 48.99±7.39‡¥ 46 56.54±7.94§ 36 51.79±7.78 30 55.50±6.66 
Non-dominant (kgf)*** 33 43.96±6.76‡ 60 44.62±6.83‡ 46 50.15±7.83 36 45.97±8.24 30 48.13±6.12 
Mean (kgf)*** 33 46.71±6.14‡¥ 60 46.80±6.72‡¥ 46 53.35±7.37§ 36 48.88±7.36 30 51.82±5.71 
Sit Up (#)* 33 47.24±10.63 57 51.63±11.65 40 51.43±8.52 31 45.71±7.66 29 47.41±9.38 
Playing position: GK, goalkeeper; W, wing; BLR, backward left/right; BC, backward centre; Pi, pivot. 
Pavg
1
, equation modified from Lewis formula (9). 
ANOVA results: Statistical significance; *, p < 0.05; **, p < 0.01; ***, p < 0.001 
Tukey HSD Post-Hoc tests results: †, Statistically significant at p < 0.05 from Wing players; ‡, Statistically significant at p < 0.05 from Backward 
left/right players; §, Statistically significant at p < 0.05 from Backward centre players; ¥, Statistically significant at p < 0.05 from Pivot players. 
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All five playing positions were analysed together to determine wich combination of 
measures best dicriminated between five playing status groups. These measures were: 
sprint time in 30-m, performance in countermovement jump, average power in 
countermovement jump, abdominal strength and the position in Yo-Yo IE2. Results also 
showed that the position in the Yo-Yo IE2, sit up and speed (30-m), more clearly 
distinguished between groups, and classification results showed that 48.3% of original 
group cases (and 41.5% of cross-validated grouped cases) were correctly classified. 
Previus results showed significant differences between playing positions groups, and 
it’s also important to identify the variables that best discriminate the playing status 
groups in each one of the individual playing position groups. In goalkeeper group the 
position in Yo-Yo IE2 distinguished groups and, were observed that 32.3% of original 
group cases (and of cross-validated grouped cases) were correctly classified. In wing 
group, a combination of two variables successfully discriminated the playing status 
groups (Figure 1-A), and these measures were the average power in squat jump and sit 
up score (average leg power more clearly distinguished between groups than the number 
of executions in sit up test). Furthermore, classification results showed that 33.9 % of 
original group cases (and 32.3% of cross-validated grouped cases) were correctly 
classified. In backward left/rigth group, the stature, sprint time in 30-m, height in 
countermovement jump and the position in the Yo-Yo IE2, successfully discriminated 
the playing status groups (Figure 1-B). Results also showed that stature and the position 
in the Yo-Yo IE2, more clearly distinguished between groups than others two variables, 
and the classification results showed that 64.1% of original group cases  (and 51.3 % of 
cross-validated grouped cases) were correctly classified. In backward center group, 
discriminant analysis showed that the position in Yo-Yo IE2 and the score resulting 
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from the difference between dominant and non-dominant handgrip performances 
(Figure 1-C). Results also showed that the position in the Yo-Yo IE2 more clearly 
distinguished between status groups, and the classification results showed that 44.5% of 
original group cases  (and 33.3% of cross-validated grouped cases) were correctly 
classified. Finally, were observed that the distance in the Yo-Yo IE2 distinguished pivot 
status groups, and that 35.7% of original group cases (and 32.1% of cross-validated 
grouped cases) were correctly classified. All results of the stepwise discriminant 
analysis were presented in Table 4 and Figure 1. 
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Table 4. Standardized canonical discriminant function coefficients, eigenvalues and variance. 
Variables / Function 
All Playing Position GK W BLR BC Pi 
1 2 3 4 1 1 2 1 2 3 4 1 2 1 
Anthropometric measures
         
  
Stature (cm)   
   
  1.024 -0.200 0.174 0.427  
  
Speed     
 
       
  
30-m (s) -0.403 -0.285 0.966 -0.121 
 
  -0.468 0.599 0.683 0.318  
  
Squat jump   
   




 (W)   
   




       
  
Jump height (cm) -0.547 0.571 0.498 0.743 
 




 (W) 0.594 0.460 0.061 -0.696 
 
        
 
Handgrip   
   
        
 
Difference  Dominant vs. Non-Dominant (kgf)
  
      -0.615 0.793 
 
Sit Up (#) 0.396 -0.656 0.266 0.220 
 
0.708 0.706      
  
Intermittent endurance capacity (YYIE2)           
Distance (m)              1.000 




 0.743 0.142 0.122 0.003 2.222 0.952 0.129 1.414 1.053 0.055 0.000 0.934 0.385 0.936 
% of Variance 73.6 14.1 12.1 0.3 100.0 88.0 12.0 56.0 41.8 2.2 0.0 70.8 29.2 100.0 
Playing position: GK, goalkeeper; W, wing; BLR, backward left/right; BC, backward centre; Pi, pivot. Pavg1, equation modified from Lewis formula (9). 
                , More clearly distinguished between groups. All Playing Positions (Functions): 1st  (Wilks’ Lambda = 0.446; χ2(20) =  134.672; p < 0.001);  2nd (Wilks’ Lambda = 0.778; 
χ2(12) =  41.871; p < 0.001); 3th (Wilks’ Lambda = 0.889; χ2(6) =  19.670; p < 0.01); 4th (Wilks’ Lambda = 0.997; χ2(2) = 0.422; p = 0.810). Goalkeeper group: 1st (Wilks’ Lambda = 
0.310; χ2(4) =  30.421; p < 0.001). Wing group: 1st (Wilks’ Lambda = 0.454; χ2(8) =  38.346; p < 0.001); 2nd (Wilks’ Lambda = 0.886; χ2(3) =  5.897). Backward left/rigth group: 1st 
(Wilks’ Lambda = 0.191; χ2(16) =  52.078; p < 0.001); 2nd (Wilks’ Lambda = 0.462; χ2(9) =  24.342; p < 0.01); 3th (Wilks’ Lambda = 0.948; χ2(4) = 1.681; p > 0.05); 4th (Wilks’ 
Lambda = 1.000; χ2(1) =  0.000; p > 0.05). Backward centre group: 1st (Wilks’ Lambda = 0.373; χ2(8) =  23.146; p < 0.01); 2nd (Wilks’ Lambda = 0.722; χ2(3) =  7.651; p = 0.054). 
Pivot group: 1st (Wilks’ Lambda = 0.517; χ2(4) =  13.873; p < 0.01). 




















Figure 1. Canonical Discriminant Funcions (Scatter-plot) of all five playing position 
groups (A), wing (B), backward left/right (C) backward centre (D) group . 
 





To the authors’ knowledge, this study provides the most comprehensive comparison 




4.5.1. Relationship between Anthropometric and Physiological Performances 
 
The results of the present study show that heavier handball players performed worse in 
30-m sprint, vertical jump height (Legs: SJ and CMJ; Arms: SJA and CMJA), sit ups 
and Yo-Yo IE2 distance. Moreover, for players in the present study with higher body 
mass or stature performed better in handgrip strength (dominant, non-dominant and 
mean) and average power in vertical jump (SJ and CMJ). However, the indexes in jump 
height ratio (SJ and CMJ) were inferior. This is in favour of strength and power 
activities but, represents a limiting factor for weight-bearing activities such as running 
endurance efforts. 
The present study agreed with the previous study of Malina and coll. (20), which found 
that stature is the most significant predictor of vertical jump performance. However, 
results don’t support that body mass is the most significant predictor of 30-m sprint 
performance. 
However, according to the gained results, it seems that, in handball players, 
physiological performances were highly dependent of individual physical 
characteristics. 
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4.5.2. Performance Level 
 
The results of the present study support the hypothesis that there were significant 
playing status differences in handball player’s body size. Specifically, top elite players 
were the heaviest and tallest players, and statistically different from Next21 (stature) 
moderate trained and sub elite (both in body mass and stature) players. The results were 
in accordance with Malina and coll. (21,20), and support the fact that in Portugal 
handball players are successful while being tall. 
The present study also support the hypothesis that there are significant playing status 
differences in physiological performances. Particularly, top elite were the fastest players 
regarding sprint values of 30-m, and moderate trained were the slowest players when 
sprinting ability is required. Furthermore, top elite players were more powerful in leg 
strength, scored better in abdominal resistance test and revealed better intermittent 
endurance capacity. 
The results also showed that the position in the Yo-Yo IE2, sit up and 30-m sprint time, 
more clearly distinguished between the five playing status groups. 
According to literature and our results, individual player’s performance distinguishes 
between playing status performances and provide important data for the interpretation 
of match events. 
Particularly, it seems that the sprint performance can be considered an important fitness 
component of handball physical performance and, probably, it is correlated to high 
intensity activity during actual match-play. However, the capability to reproduce high 
intensity sprints may be examined by means of requiring the athlete to reproduce an all-
out sprint (30-m is recommended) (28) after a short recovery period of 25-s (42), 15-s 
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(29) or 20-s (30) and, we think that further studies can be developed with handball 
players about this subject. 
The ability to repeatedly perform intense intermittent exercise also discriminated 
playing status groups in handball players, and suggests that: (i) the training of “lower” 
playing status team’s coaches may have favoured resistance training over the training 
capacity in the anaerobic metabolism is predominant, or (ii) this may be explained not 
by lack of training capacity, but said with issues related to the recovery of players after 
training or competitions. Nevertheless, our results were in accordance with the 
Portuguese Pereira (26). This author suggested that the functional capacity is associated 
with the competitive level of the subjects, because he observed that the best status group 
(1
st







 division championships. 
 
 
4.5.3. Positional Differences 
 
The results of the present study support the hipothesis that there were significant 
playing position differences in handball players body size and physiological 
performances. 
Specifically, pivot players were heaviest and tallest players, and wings were the shortest 
players. 
In physiological evaluations were observed that, the best average results concerning 
vertical jump power were detected among pivot players and, the worse result were 
performed by wing players. Backward centre players jump higher in countermovement 
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jump, and the worse performance was registered by goalkeepers (they also revealed the 
worse performance in countermovement jump adapted to arms).  
Goalkeepers were the slowest players, regarding sprint values in 30-m, and backward 
left/right were the faster players. The backward left/right players were able to perform 
better handgrip strength than all the other playing position players. 
Curiously, no significant differences were observed, between playing position groups, 
in sit up test. Results reports particular differences between groups of players in 
different playing positions, and it must be related with position specific physical efforts 
characteristics. In fact, these results were expected and are logical when taking into 
consideration the fundament of explosive strength in specific playing positions that 
demands a superior number of fast movements, fast directions changes, jumps and 
throws. 
In continuation, statistical procedures showed that playing status can be distinghished 
in: (i)  goalkeepers by the position in Yo-Yo IE2; (ii) wing players, by the average 
power in squat jump and sit up score (average leg power more clearly distinguished 
between groups); (iii) backward left/rigth players, by the stature, 30-m sprint time, 
countermovement jump height and position in the Yo-Yo IE2 (stature and the position 
in the Yo-Yo IE2, more clearly distinguished between groups); (iv) backward center 
players, by the position in Yo-Yo IE2 and the score resulting from the difference 
between dominant and non-dominant handgrip performances (position in the Yo-Yo 
IE2 more clearly distinguished between status groups); (v) pivot players, by the distance 
in the Yo-Yo IE2. 
It seems that the lack of stature is not (in itself) a bar to success in handball, but it 
represents one of the criteria for positional role selection. Nevertheless, it is evident that 
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leg power is an essential component for success in handball players’ performance and 
particularly in wing players. In association, the present study agrees that intermittent 
running endurance and aerobic capacity are important for the success of handball 
players, and it seems that Yo-Yo IE2 is a useful tool to discriminate players’ 
performance between various competitive levels at different playing positions. It was in 
accordance with the studies of Pereira (26) and Massuça and coll. (23), which have 
indicated that Yo-Yo IE2 seems to have the ability to differentiate the subjects. 
However, according to Lam (17), the relationship between the maximum performance 
of Yo-Yo IE2 and the individual’s aerobic capacity (Hong Kong Junior Handball Team: 
n = 7; age = 15.3 ± 1.5 years; stature = 179.2 ± 7.9 cm; body mass = 67.8 ± 10.7 kg) 
have a positive correlation (r = 0.919, p < 0.05) between the performance of Yo-Yo IE2 
(distance = 1206.7 ± 365.2 m) and the aerobic capacity assessed during a Maximum 




). In accordance 
to this author, the aerobic capacity is a decisive factor in the performance of the Yo-Yo 
IE2 (r
2
 = 0.85). This results were in accordance with Massuça and coll. (23) study, who 
have observed, in pre-season evaluation of elite Portuguese junior handball players (n = 
11; age = 18.09 ± 1.14 years; stature = 180.91 ± 5.47 cm; body mass = 83.85 ± 13.98 
kg), a strong positive correlation between Yo-Yo IE2 performance (distance = 844 ± 
339.41 m) and (i) the performance in Cooper test (distance = 2604.55 ± 335 m) and (ii) 




) from the 
performance in Cooper test (all, r
2
 = 0.74). 
In youth soccer players (well trained: n = 18; age = 17.4 ± 0.5 years; body mass = 71.7 
± 7.4 kg), positive correlations were found in the measured VO2max (in Progressive 
Continuous Running Treadmill Test and Yo-Yo IE2, both, p < 0.01), and authors 
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concluded that the Yo-Yo IE2 seems to be a weak indicator of aerobic power and 
probably can be considered an aerobic-anaerobic soccer-specific field test (and can be 
regarded as a good indicator of aerobic capacity) (38). 
Anyone professionally involved in handball is aware of game’s high aerobic demands, 
but anaerobic power is also crucial for success in handball, and must be perceived as an 
aerobic-anaerobic sport. In handball, most of actions are performed in aerobic 
conditions by anaerobic activities, which make a difference between win and lose. It 
seems that this maximal and incremental test, with minimal space and equipment 
requirements, replicate the activity profile of handball, and can be used to determine an 
athlete’s ability to perform intense intermittent exercise in a simple and effective 
manner. However, future studies should focus on Yo-Yo IE2, to provide a better 
understanding of metabolic pathway response in handball players. 
In conclusion, this study demonstrated the relationship between physical characteristics 
and physiological profiling and the influence of these parameters for excellence in 
positional roles of Portuguese handball players. 
 
 
4.6. Practical applications 
 
Physical and physiological parameters play an important role and contribute to a great 
extent to high performance in game handball. These criteria do have an important role 
part of the all process of handball players evaluation (and talent!), and players profile 
can generate a useful database against which talented players may be compared. 
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In accordance whit the results of this study, the combination of physical and 
physiological characteristics (may) vary from player to player. In fact, results showed 
that different type of profile is needed for specific position. It lead us to think that 
training has to be administered taking into account the requirements of physiological 
stress associated with handball players specificity (individualized training). 
For this reason, we think that handball player must be understood according to his 
specificity in field, and training programs must integrate specific sessions for each 
positional role, because the closer to the demands of the performance, the better the 
training is. However, handball is a very complex sport, and ideal physical and 
physiological profiles are not sufficient for excellence in handball. Therefore, demands 
of the handball game are multidisciplinary, and other than absolute anthropometry 
advantage, psychological and handball-specific skills should be also considered for 
developing future high-class players. 
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5.3.4. Design and analysis 
5.4. Results 
5.4.1. Preliminary analysis 










Objectives: The purposes of the present investigation were: (i) to test the adequacy of 
QOMD-TEOSQ in studies involving adult handball athletes; (ii) to determine whether 
goal orientations differed by the levels of representation (playing status) of adult male 
handball players, and (iii) to estimate the relative contributions of goal orientations in 
junior elite handball players in relation to senior playing status categories. 
Design: Cross-sectional. 
Methods: Two hundred and three male handball players (age, 23.41 ± 5.13 years), from 
five Portuguese handball playing status, completed (during the 2008/09 season) the 
Portuguese version of the “Task and Ego Orientation in Sport Questionnaire”. 
Results: (i) The hypothesized theoretical model of two factors has been supported by 
exploratory factor analysis, demostrating adequate fit to the data and satisfactory 
internal consistency; (ii) Significant differences were found, in Ego orientation, between 
top elite and junior elite athletes, and between top elite and moderate elite athletes; (iii) 
The probability of passing from junior elite to top elite class was significantly affected 
by ego orientation (OR = .503). 
Conclusions: The achievement goal theory: (i) enhances a comprehensive understanding 
of motivational orientation in competitive handball for adult male athletes, and (ii) 
provide further support regarding the goal profile even at a more top elite level of 
handball competition. 
 
Keywords: Achievement goals; Handball; Motivational orientation; QOMD-TEOSQ. 
  





Currently, coaches usually examined an athlete from many perspectives n order to 
determine if they will be successful but this assessment most often only includes 
anthropometrical and physiological characteristics. However, sport specialists agree that 
athletic performance is influenced not only by anthropometrical and physiological 
factors but also by technical, tactical, social and psychological ones. 
The field of sports psychology (Morris, 2000) is based on the idea that psychological 
attributes and mental skills contribute to athletic success (Frey, Laguna & Ravizza, 
2003; Smith, Schultz, Smoll & Ptacek, 1995). Nevertheless, still many question how 
much of an athlete’s success stems from psychological attributes, and considerable 
research has been carried out to test the predictions of the goal perspective in sports 
settings (Cervelló & Santos Rosa, 2001; Newton & Duda, 1999; Skejsol & Halvari, 
2005) and, Duda and Treasure (2006) and Gould, Dieffenbach and Moffatt (2002) have 
identified motivation as an important component of athletic success. 
To assess approach goal orientations, researchers have employed a range of self-report 
measures, i.e., the Learning-Orientation/Grade-Orientation scale (LOGO II; Eison, 
1981), the Personal Goals in School Scales (PGSS; Nicholls, Patashnick & Nolen, 
1985), the Motivational Orientation Scales (MOS; Nicholls, 1989), the Task and Ego 
Orientation in Sport Questionnaire (TEOSQ; Duda & Nicholls, 1989; Duda, 1992), the 
Perception of Success Questionnaire (POSQ; Roberts & Balague, 1991; Roberts, 
Treasure & Balague, 1998) and the Achievement Goal Inventory (Roedel, Schraw & 
Plake, 1994). Neverthless, in sports, researchers have employed most notably the 
TEOSQ and POSQ. 
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The TEOSQ, developed in 1989 by Joan L. Duda and John Nicholls (Duda & Nicholls, 
1989; Duda 1989, 1992), was supported by one of the most popular and well-researched 
theories of motivation in sport psychology, the achievement goal theory (Nicholls, 
1989). This theory postulates that two goal dimensions predominate in achievement 
contexts (i.e., ego and task achievement goal orientations) and, from this perspective, 
examines how individuals define success, judge their level of ability, and assign 
meaning to achievement endeavours (Cumming, Smith, Smoll, Standage & Grossbard, 
2008; Nicholls, 1989). In other words, task goal orientation is related to task mastery or 
personal improvement, and ego goal orientations is related to demonstrating a superior 
performance compared to others. 
According to Hodge, Allen and Smellie (2008), researchers employing achievement 
goal theory (Nicholls, 1989) have made a substantial contribution to the understanding 
of motivation in sport. In fact, Duda (2001) has observed, in a wide range of sport 
participants from youth to senior Olympians, that goal theory (Nicholl, 1989) was 
useful to explain motivation that individual’s exhibit in sports. 
This theory has been employed to examine levels of intrinsic motivation in sport 
(Hodge et al., 2008), and research showed that a predominant task goal orientation is 
associated with high levels of intrinsic motivation, and that predominant ego orientation 
is associated with lower intrinsic motivation (Duda, Chi, Newton, Walling & Catley, 
1995). In fact, sports literature reports significant differences between achievement goal 
orientations between elite and less successful athletes (e.g., Elferink, Visscher, 
Lemmink & Mulder, 2004; Gould, Eklund & Jackson, 1993; Reilly, Williams, Nevill & 
Franks, 2000), and task orientation was consistently considered as a positive 
motivational construct in sport involvement (Roberts, 2001), i.e., task or mastery 
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oriented players will lead to a stronger work ethic, persistence in the face of failure and 
optimal performance (Duda, 1993). However, goal profile (combined impact of task and 
ego orientations) has been shown to be useful in furthering our understanding of 
motivation for young adults in sport (Fox, Goudas, Biddle, Duda & Armstrong, 1994; 
Harwood, Cumming & Fletcher, 2004; Hodge & Petlichkoff, 2000; Stephens, 1998).  
It is evident that one of the important practical and theoretical implications of the study 
of achievement goal orientations is to gain a better understanding of elite athletes, and 
despite the substantial body of research utilizing this theory, relatively little is known 
about the achievement motivation of Portuguese handball athletes. This approach seems 
relevant because this Olympic sport, played professionally in Portugal, has a 
performance context with established developmental structures and levels of 
representation (playing status). 
In accordance, the present study aims: (i) to test the adequacy of QOMD-TEOSQ in 
studies involving adult handball athletes; (ii) to determine whether goal orientations 
differed by the levels of representation (playing status) of adult male handball players, 
and (iii) to estimate the relative contributions of goal orientations in junior elite handball 











Participants were 203 male handball players (age, 23.41 ± 5.13 years). For comparison 
purposes participants were divided into five playing status groups: (i) top elite (n = 29), 
players from the Portuguese Professional Handball Championship (LPA); (ii) moderate 
elite (n = 53), players from the 1
st
 Portuguese Handball Division (PO.01); (iii) sub elite 




 Portuguese Handball Division (PO.02 and PO.03); 
(iv) moderate trained (n = 33), players from the regional (Lisbon Association) and 
Portuguese University Championship; (v) Junior elite (n = 54), players from the 1
st
 





To assess dispositional tendency towards emphasizing task-involved and ego-involved 
goals in the athletic settings, participants completed the Portuguese version (Fernandes 
& Serpa, 1997) of the TEOSQ (QOMD-TEOSQ). The original version of TEOSQ 
(Cronbach alpha: Task = .81 - .86 and Ego = .79 - .90) has been translated into many 
countries and evidence of validity and reliability has been provided through numerous 
empirical investigations in sport research (see Duda & Whitehead, 1998). The QOMD-
TEOSQ assess disposition towards task and ego achievement goal orientations and 
elicits scores on Task (7 items) and Ego (6 items) orientation. When completing the 
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QOMD-TEOSQ, participants must respond to 13 items concerning success in sport 
which are preceded by the statement “I feel most successful in sport when”. Responses 
to each item are measured on a five-point Likert scale ranging from “strongly disagree” 
(1) and “strongly agree” (5), whether they agree or disagree with the items reflecting a 
task orientation (e.g., “I learn a new skill by trying hard”) or ego orientation (e.g., “I can 





The experimental protocol was in accordance with the Declaration of Helsinki and was 
approved by the scientific committee of the Faculty of Human Kinetics (Technical 
University of Lisbon, Portugal). Before inclusion in the study, the objectives and 
procedures were explained to subjects and written, informed consent was obtained. 
Participants were asked to answer each item as honestly as possible. The researchers 
were especially careful to help the athletes to interpret the questionnaire when 
necessary. To fill the scale always took less than 20 min. Questionnaire was 
administered at the 2008-2009 Portuguese handball seasons, in the competitive period. 
 
 
5.3.4. Design and analysis 
 
Preliminary analysis: Given that the measures employed have seldom been employed 
with adult male handball athletes from the Portuguese cultural context, we decided to 
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examine the factor structures for the QOMD-TEOSQ. The exploratory factor analysis of 
QOMD-TEOSQ (carried out with data from the 203 participants, employing extraction 
method of Principal Component Analysis and the rotation method of Varimax with 
Kaiser Normalization) supported: (i) the hypothesized theoretical model of two factors 
[Bartlett’s Test of Sphericity: χ
2
 = 628.992, df = 78, p < .001; Kaiser-Meyer-Olkin 
Measure of Sampling Adequacy (KMO) = .754; Goodness of Fit Index (GFI) = .927; 
Adjusted Goodness of Fit Index (AGFI) = .874; Modified Root Mean Square Residual 
(RMSR*) = .040], and (ii) the satisfactory internal consistency for the current sample, 
i.e., the Cronbach’s coefficients alpha (Cronbach, 1951) being .70 and .77 for the task 
and ego orientation subscales, respectively. 
Main analysis: In order to determine whether goal orientations differed by playing 
status, scores for different subscales were used as dependent variables, and dataset was 
analysed using a univariate analysis of variance (ANOVA One-Way) in which playing 
status was the between-participant variable. Follow-up a Least Significant Difference 
multiple comparisons test (LSD, Post Hoc Test) was used where appropriate, to isolate 
any differences between playing status groups. Finally, a multinominal (polytomous) 
logistic regression model was used (when the dependent variable playing status have 
five categories) to estimate the relative contributions of goal orientations (independent 
variables). In the multinomial regression model, the group of junior elite athletes is the 
reference category and the estimated equations provide a set of probabilities for 
moderate trained, sub elite, moderate elite and top elite categories. All calculations were 
performed using Microsoft Excel (Microsoft, Seattle, Washington, USA) and the SPSS 
statistical package (SPSS Science Inc., Chicago, Illinois, USA). For all analyses, 5% 
was adopted as the significance level. 





5.4.1. Preliminary analysis 
 
Exploratory factor analysis was caried out with data from the 203 participants (see 
Design analyses), and the items loaded onto clear task and ego orientation factors with 
eigenvalues of 3.19 and 2.42, respectively, and accounted for 24.5 and 18.6 of item 
response variance. The component transformation matrix, alpha coefficients and 
descriptive statistics for goal orientations are presented in Table 1. 
 
 
Table 1. Component Transformation Matrix, alpha coefficients, means, standard 
deviations (SD), Skewness, and Kurtosis of measurement variables. 
 Component Transformation Matrix
 
Alpha Mean SD Skewness Kurtosis 
Component Ego orientation Task orientation 
Ego orientation .870 .493 .77 2.69 0.78 .42 -.26 
Task orientation -.493 .870 .70 4.12 0.44 -.45 .93 
 
 
5.4.2. Main analysis 
 
In general, handball athletes demonstrated high levels of task orientation and moderate 
levels of ego orientation, and no significant differences were found between playing 
status groups in motivational orientation. However, LSD Post-Hoc test showed 
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significant differences between top elite group with junior elite and moderate elite 
groups in ego orientation. This finds are presented in Table 2. 
 
 
Table 2. Analysis of goal orientation for playing status. 
Playing Status 
Ego orientation  Task orientation 
Mean ± SD F(4,198) Sig.  Mean ± SD F(4,198) Sig. 




 4.14 ± 0.44 
0.576 NS 
Moderate trained 2.62 ± 0.83  4.04 ± 0.36 
Sub elite 2.66 ± 0.70  4.09 ± 0.52 
Moderate elite 2.76 ± 0.73
*
  4.17 ± 0.39 
Top elite 2.41 ± 0.87  4.10 ± 0.49 
* The mean difference is significant from top elite [in Multiple Comparisons - Post Hoc 
Tests (LSD)] at the 0.05 level. Ns = Not significant. 
 
 
Multinomial logistic regression was used to interpret the relation between goal profiles 
and playing status. The fitted model is statistically significant (G
2
 = 19 944, df = 8, p = 
.011) and the estimates of the coefficients for goal orientation and senior classes (i.e., 
moderate trained, sub elite, moderate elite and top elite), for the reference class junior 
elite, were given in Table 3. According to the adjusted model, the passage of the 
reference class (junior elite) to moderate trained, sub elite or moderate elite groups was 
not significantly affected by achievement goal orientations. However, the probability of 
passing to top elite class is significantly affected by ego orientation and was observed 
that the increase of one level unit in ego orientation score decrease the odds of 
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belonging to top elite group in 49.7% [odds ratio (OR) = .503]. All these finds were 
presented in Table 3. 
 
 
Table 3. Coefficients of multinominal logistic model for the relation between playing 
status and goal orientations. 
Playing Status
a
            Goal orientations B 
Std. 
Error 







Ego orientation -.233 .282 0.682 1 .409 0.792 0.456 1.376 
Task orientation .029 .193 0.023 1 .879 1.030 0.706 1.503 
Sub elite 
Ego orientation -.230 .278 0.686 1 .407 0.794 0.461 1.369 
Task orientation .038 .190 0.040 1 .841 1.039 0.715 1.508 
Moderate elite 
Ego orientation -.134 .241 0.307 1 .579 0.875 0.546 1.403 
Task orientation .087 .168 0.266 1 .606 1.090 0.785 1.514 
Top elite 
Ego orientation -.687 .316 4.737 1 .030 0.503 0.271 0.934 
Task orientation .281 .202 1.939 1 .164 1.324 0.892 1.967 
a 





The motivational orientation is a fundamental dimension to study (and understanding) 
how athletes acts and organize their relationship in the context of sport. The first 
objective of this research was to provide psychometric evidence of the validity and 
reliability for the Portuguese version of TEOSQ to assess goal orientation, and the 
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results obtained suggest that it is a useful instrument to assess motivational orientation 
of athletes (task and ego orientation in sport contexts). In fact, preliminary analyse 
provide empirical support towards the suggestion of the validity and reliability of 
QOMD-TEOSQ, emphasizing the suitability of this research instrument in 
psychological assessment directly applied to sport and particularly in handball athletes. 
In continuation, data of main analyses are discussed in terms of the achievement goal 
theory (Nicholls, 1989) and, practical and theoretical implications of psychological 
profile in the elite sport (i.e., elite handball players) are discussed. 
Goal perspective theory implies that dispositional achievement goal orientation 
influence motivation, and according to Gano-Overway, Guivernau, Magyar, Waldron 
and Ewing (2005), the basic premise is that individuals strive to attain competence in 
achievement settings. 
Has we have focused previously this theory posits two main goal perspectives (task and 
ego), and the variation in personal goals among individuals corresponds to different 
ways of judging their competence based on distinct interpretations of success and 
failure (Nicholls, 1984, 1989). 
Task oriented athletes make a considerable investment of time and effort, and use their 
feedback about their performance in competitive situations to judge their own 
improvement, i.e., "compete" with themselves to improve their performance (Duda, 
2001). Furthermore, ego oriented athletes evaluate their performance by comparison 
with other athletes results. They believe that success depends on innate skills, and are 
willing to do whatever was necessary to win. However, these athletes tend to give up 
when faced with situations of greater complexity, and showed some anxiety and poor 
concentration during the competition. 
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In this study, the positive association between a predominant task goal orientations in 
handball players in all sample was evident. It has been promoted as the means to 
facilitate long-term participation in sport (Duda, 1996) and, consequently, it seems 
logical that it is associated with greater commitment to handball participation. 
Furthermore, task orientation (or feeling competent when showing skill improvement 
and task mastery) has been related to a host of adaptative outcomes among sport 
participants including greater positive effect, intrinsic motivation, perceived effort and 
task persistence (Stuntz & Weiss, 2009) (for review see Roberts, Treasure & Conroy, 
2007). For example, (i) Stephens (1998) found that soccer players with a high-task/low-
ego orientation profile (like our sample) reported greater enjoyment, importance and 
utility than low-task/high-ego and low-task/low-ego athletes; (ii) Studying the effects of 
achievement goals on multidimensional anxiety, Abrahamsen, Roberts and Pensgaard 
(2008) found that task-oriented person is hypothesized to be less likely to experience 
performance anxiety, and that in ego-oriented athletes precompetitive anxiety is more 
likely to occur (Duda & Hall, 2001); and (iii) Balaguer, Duda, Atienza and Mayo (2002) 
observed that task orientation in elite female handball athletes added a significant 
proportion of the variance for perceptions of one’s own performance improvement and, 
a superior predictive ability of climate over individual goals. 
According to results (Table 2), it seems that male handball athletes most believe that 
demonstrate competence when achieve mastery and expend effort, than when exceed 
the performances of others. This goal, suggested a consistently and positive 
motivational construct involvement in handball, like observed in other sports (Roberts, 
2001), and will lead to a stronger work ethic, persistence in the face of failure and 
optimal performance (Duda, 1993). 
PARTE II - CAPÍTULO V 
137 
 
Results showed that athletes from moderate elite, top elite (booth seniors) and junior 
elite groups, are more task oriented than senior athletes from competitive levels with 
minor status (see Table 2). According to Hall, Kerr, Kozub and Finnie (2007), task goal 
will tend to put forth effort and demonstrate persistence when faced with obstacles or 
difficult challengers. In accordance, the expenditure of effort is not only considered to 
be critical to success, but achievement is largely perceived as being within the control of 
the individual. Furthermore, a drop in performance level would not be considered to 
reflect failure or undermine the sense of self, and it seems that task orientation 
positively predict respect for opponents (Dunn & Causgrove Dunn, 1999; Gano-
Overway et al., 2005), and respect for the rules and officials (Dunn & Causgrove Dunn, 
1999). 
Literature also reports that the achievement goals endorsed by individuals act as self-
primes, which underpin differential levels of self-awareness (Kaplan & Maehr, 1999), 
and endorsing an ego goal will direct individuals towards demonstrating ability rather 
than focusing upon its development (Hall et al., 2007). 
Results showed that handball athletes have a hig-task/low-ego oriented profile. 
However, top elite athletes (i.e., professional athletes) are on average less ego-oriented 
than the athletes of the other four groups studied. In accordance, the higher values 
presented in ego orientation by moderate elite and junior elite athletes, suggested that 
they live in an environment characterized by competition for achieving a "place" in the 
team. In this study, ego orientation seemed to be more influential to performance in a 
sample of athletes with high task orientation (see Table 3). 
In sum, the demonstration and perceptions of personal competence are central role of 
motivation in the understanding and explanation in contexts of achievement, and the 
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degree of task and/or ego involvement is not only a function of one’s dispositional 
tendencies but also of the motivational climate created by significant others (Ames, 
1992). 
In sport contexts, the achievement goal theory provides critical insight into individual 
differences in cognition, affect and achievement behaviour (Duda & Hall, 2001; 
Roberts, 2001; Treasure, 2001). Moreover, this theory postulates that dispositional goal 
orientations and the motivational climate interact to impact indices of achievement 
(Ames, 1992; Dweck & Leggett, 1988; Nicholls, 1989) and, in our opinion, it would be 
interesting to study the relation between individual goals (i.e., goal orientations) and the 
athlete’s perceptions of motivational climate (i.e., situational goal perspectives) in male 
handball players (Ames, 1992; Nicholls, 1989). 
In conclusion, given the salience of achievement goals for sport participation, the 
achievement goal theory (Nicholls, 1989) enhances a comprehensive understanding of 
motivational orientation of adult male handball athletes, and it seems to provide further 
support regarding the goal profile of top elite athletes. In other words, it seems that 
motivational orientation play an important role in athletic selection (of junior athletes), 
and from a practical perspective, data obtained indicated that QOMD-TEOSQ could be 
useful instrument for handball coaches, helping them to identify achievement goal 
orientation of their athletes. Nevertheless, it is not easy to alter the motivational 
orientation of the individual athlete and, for this reason we emphasize the importance of 
including specialists in this field (i.e., psychologists) in the team staff (mainly in clubs 
that aims to train players for their professional senior teams). 
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The development of sport has guided the Sport Sciences researchers to the study of 
excellence in sport performance. In accordance, the present study was constructed to 
identify the anthropometric and biosocial variables that could discriminate handball 
athletes from different Portuguese leagues (i.e., playing status). A total of 187 male 
handball athletes (age, 23.48 ± 5.12 years) participated in this study. The sample was 
divided in five groups for comparison. Eleven anthropometric dimensions of 
participants were obtained by a group of anthropometrics accredited by ISAK, and the 
study of body composition considered adipose and fat-free masses. Participants also 
completed the Portuguese BioSocial RAPIL questionnaire (adapted to handball 
athletes). Results revealed significant differences between the playing status of 
participants and, the stepwise discriminant function analysis showed that the individual 
energy expenditure (weekly) in organized physical activity allows to differentiate the 
different playing status in al playing position groups. In conclusion, the frequency and 
duration of handball training seem to be associated with the excellence in handball 
performance and, complementarily, with the process of talent development. 
 
Keywords: biosocial profile, handball, morphology, playing status. 
 
  





The development of sport has guided the Sport Sciences researchers to the study of 
excellence in sport performance and in particular to the study of the specific 
characteristics and requirements of each sport. At the present moment it is known that 
each sport requires a certain kind of athlete and that individual participation is just 
possible when a set of characteristics is present. Among this set of characteristics, 
necessarily multivariate, the most studied are undoubtedly the anthropometric 
characteristics, that Kinanthropometry uses to quantify and analyze the morphology of 
the athletes. 
Handball (Olympic game since 1972) has increased in status (as a sport), popularity (as 
elite competitive handball game) and its spectacular development (in what respects 
athletic performance) turned the studied of morphological qualities and characteristics 
of successful athletes into a special issue. 
It is evident that the body composition and body mass are two of the many factors that 
contribute to optimal exercise performance and, taken together, these two factors may 
affect an athlete’s potential for success for a given sport. Body mass can influence an 
athlete’s speed, endurance, and power, whereas body composition can affect an athlete’s 
strength, agility, and appearance. Also the lean body (i.e., muscle/fat ratio) is often 
advantageous in sports where speed is involved like handball game. 
It seems that morphological characteristic are sport-specific, and the majority of the 
studies of excellence in handball aims to analyses differences between athletes from 
teams with different level of performance [33] or between athletes with the same game 
position and with different levels of performance [13].  However, morphological profile 
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should not be the sole criterion for participation in handball, and athletic performance 
cannot be accurately predicted based solely on body mass and composition given the 
fact that many other factors affect body composition and performance [16]. Two 
specific topics are related with athletic performance: the relationship between energy 
balance and body composition (i.e., energy balance and athletic performance), and the 
importance of a particular energy intake for optimal athletic performance (training) [28]. 
The energy expenditure for different types of exercise is dependent upon the duration, 
frequency, intensity and type of activity [17]. Moreover, the fitness level of the 
individual, as well as prior nutrient intake and energy stores, determines when the 
crossover from primarily aerobic to anaerobic pathways occurs [24]. In fact, training 
does not alter the total amount of energy expended but rather the proportion of energy 
derived from carbohydrates and fat [5], i.e., as a result of aerobic training, the energy 
derived from fat increases and from carbohydrates decreases. To estimate total energy 
expenditure, it can be used as an alternative the metabolic equivalents recorded over a 
24-hour period [2]. This methodology has some weaknesses: (i) the occupational 
activities usually are not very well evaluated [34]; (ii) the leisure time activity can be 
influenced by the socio-economic status (SES), urbanization and even by occupational 
activities [22]; (iii) it still lacks a consensual definition of sedentarism, which enables 
the comparison across studies, and to know exactly what are  the activities that 
distinguish between being sedentary and active [4]. Finally, the definition for SES 
seems to be extremely variable [10]. However, most of the studies on SES, considered 
education as a discriminating factor of physical activity choices [21]. According to 
Gordon-Larsen et al. [11] a low SES (in youth samples) may be a disadvantaged 
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regarding the ability to participate in organized sports (i.e., because of financial and 
logistical barriers that they and their families face). 
Although it seems irrefutable the importance of the environment and living conditions 
on the success of an athlete the lack of data about biosocial characteristics of Portuguese 
handball players is a reality. So having in consideration what has been said, the present 
study has been carried to identify the anthropometric and biosocial variables that can 
discriminate handball athletes from different Portuguese leagues (i.e., playing status). 
 
  
6.3. Materials and methods 
 
6.3.1. Study procedure and subjects 
 
The experimental protocol was in accordance with the Declaration of Helsinki and was 
approved by the Scientific and Ethical Committees of the Faculty of Human Kinetics 
(Technical University of Lisbon, Portugal). Before inclusion in the study, the goals and 
procedures were explained to subjects, and written informed consent was obtained. 
A total of 187 male handball athletes (age, 23.48±5.12 years) participated in this study. 
The sample was divided in five groups for comparison, namely: (1) Professional 
Handball Championship – LPA (Top elite, n=24; age, 26.38±4.08 years); (2) 1
st
 
Portuguese Handball Division - Portuguese Handball Federation, PO.01 (Moderate 




 Portuguese Handball Division - 
Portuguese Handball Federation, PO.02 and PO.03 (Sub elite, n=31; age, 23.81±3.70 
years); (4) Regional (1
st
 division, Lisbon Handball Association) and Academic level 
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(Moderate trained, n=32; age, 24.22 ± 5.11 years); (5) 1
st
 Portuguese Junior Handball 
Division - Portuguese Handball Federation, PO.04 (Junior elite, n=47; age, 18.13 ± 0.88 
years). Playing position was recorded for each participant as goalkeeper (n=33), wing 
(n=58), backward left/right (n=36), backward centre (n=34) and pivot (n=26). 
All participants were tested during the 2008-2009 Portuguese handball season (2009, 
February and March). 
 
 
6.3.2. Anthropometrical profiling 
 
Eleven anthropometric dimensions were obtained. The dimensions included two basic 
measures and nine skinfolds. The basic measures were stature (cm) and body mass (kg). 
The nine skinfolds (mm) were subscapular, triceps, biceps, chest, iliac crest, 
supraspinale, abdominal, front thigh and medial calf. Measurements included in the 
anthropometric profile were obtained following the protocol in Marfell-Jones et al. [20], 
with the exception of chest skinfold (the skinfold measurement taken with the fold 
running obliquely in the mean distance between the breast nipple and the axilla fold). 
Anthropometric measurements were obtained using portable measurement devices. 
Stature and heights were measured without shoes and headcovers, using a portable 
Anthropometer (Anthropometric Kit Siber-Hegner Machines SA GPM, 2008) calibrated 
to the nearest 0.1cm. Body mass was measured with subjects wearing light clothing and 
without shoes, to the nearest 0.1 kg, using a scale (Body Mass Scale Vogel & Halke – 
Germany - Secca model 761 7019009, 2006) calibrated with known weights. Skinfold 
thickness was obtained using a calliper (Skinfold caliper Rosscraft Slim Guide 2001). 
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All measures were taken by a group of anthropometrics accredited by ISAK, under the 
supervision of an ISAK Level 4. 
 
 
6.3.3. Assessment of body composition 
 
The study of body composition in this work considered adipose and fat-free 
masses. Numerous methodological assumptions and sample-specificities govern the 
conversion of linear surface measurements into tissue masses and restrict the value of 
many body composition equations. In other words, predicting fat tissue mass is 
obviously important but also problematic. 
To provide a more valid estimate of body fat, confirmed in healthy young men and 
women by Eston et al. [7], Reilly et al. [27] suggested the use of the equation proposed 
by Durnin and Womersley [6] as described by Hasan et al. [13]. However, in previous 
studies with adult male handball athletes, the relative body fat was estimated using the 
equations proposed by Faulkner [8], Yuhasz [35], or derived from equation proposed by 
Jackson and Pollock [18] like it is observed in the studies of Gorostiaga et al. [12] and 
Vasques et al. [33]. Nevertheless, Durnin and Womersley [6] and Jackson and Pollock 
[18] equations predict the body density, and to convert it to relative body fat the formula 
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6.3.4. Biosocial profiling 
 
Usually, large epidemiological studies are dependent on physical activity 
questionnaires [19]. Portuguese biosocial questionnaire – Biossocial RAPIL 
questionnaire (from Faculty of Human Kinetics, Technical University of Lisbon) has 
been used by Fragoso et al. [9] and Varela-Silva et al. [32], to measure biosocial 
variables and the lifestyle of portuguese samples. In fact, this instrument provides a 
measure of socio-economic status (SES), parent height and weight recall measures, 
frequence of food ingestion, and time spent in different type of activities.  
All participants completed the “BioSocial RAPIL” questionnaire (adapted to 
handball players). In accordance, the SES was determined using a Graffar´s modified 
method, which takes into account the years of formal education, profession, type of 
housing and of neighborhood. The final scores range from 4 to 17, and this method 
allows to assign the athlete to one of five SES class (where the higher scores indicated 
high SES class) (see Table-1). 
 
 
Table 1. Scores ranges for socio-economic status. 
Score ranges Class SES 
17 a 20 V High  Very good 
14 a 16 IV Medium-high Good 
11 a 13 III Medium Reasonable 
8 a 10 II Medium-low Poor 
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The physical activity variables considered in this study were the time spent on regular 
and non-regular activities, sedentary activities (TV and PC) and domestic tasks carried 
out during the week and weekend. This type of activity questionnaire and lifestyle 
measures are, supported by the studies of Ainsworth and coll. [1,2]. Data were managed 
according to the specific activity (i.e., organized physical activity, occasional physical 
activity and sedentary; see Table-2), and metabolic equivalent intensity levels (MET) 
was used. This estimated rate of energy expenditure must be understood as the ratio of 









), i.e., 1 MET is considered a resting metabolic rate obtained during 
quiet sitting [2, pp.S498]. Participants recorded the frequency and duration of the 
different expressed activities (during a normal week and weekend) and the rate of 
energy expenditure for each activity was estimated [Frequency x Time = Total time 
(minutes·week
-1
); (Total time / 60) x Intensity (METs) = Energy spent (kcal/kg/week)]. 
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Table 2. Normative data of physical activities, activity codes and METS (in kcal/kg
/
h) for activities used in the present study. Adapted 






METS Heading Description 
Organised physical activity 
15320 12.0 15320 12.0 Sports Handball, general (Taylor Code 520). 
Occasional physical activity 
01009 8.5 01009 8.5 Bicycling Bicycling, BMX or mountain. 
02050 6.0 02050 6.0 Conditioning 
exercise 
Weight lifting (free weight, nautilus or universal-type), power lifting or body building, 
vigorous effort (Taylor Code 210). 
02060 5.5 02060 5.5 Conditioning 
exercise 
Health club exercise, general (Taylor Code 160). 
03025 4.5 03025 4.5 Dancing General, Greek, Middle Eastern, hula, flamenco, belly, and swing dancing. 
12020 7.0 12020 7.0 Running Jogging, general. 
15040 8.0 15040 8.0 Sports Basketball, game (Taylor Code 490). 
15300 4.0 15300 4.0 Sports Gymnastics, general. 
15430 10.0 15430 10.0 Sports Judo, jujitsu, karate, kick boxing, taekwondo. 
15580 5.0 15580 5.0 Sports Skateboarding. 
15610 7.0 15610 7.0 Sports Soccer, casual, general (Taylor Code 540). 
15650 12.0 15650 12.0 Sports Squash (Taylor Code 530). 
15675 7.0 15675 7.0 Sports Tennis, general. 
15710 4.0 15710 4.0 Sports Volleyball (Taylor Code 400). 
------- --- 15732 4.0 Sports Track and field (shot, discus, hammer throw). 
------- --- 15734 10.0 Sports Track and field (steeplechase, hurdles). 
18220 3.0 18220 3.0 Water activities Surfing, body or board. 
18240 8.0 18240 7.0 Water activities Swimming laps, freestyle, slow, moderate or light effort. 
Sedentary 
07020 1.0 07020 1.0 Inactivity quiet Sitting quietly and watching television. 
09030 1.3 09030 1.3 Miscellaneous Sitting - reading, book, newspaper, etc. 
09040 1.8 09040 1.8 Miscellaneous Sitting – writing, desk work, typing. 
Habits of sleep 
07030 0.9 07030 0.9 Inactivity, quiet Sleeping. 
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6.3.5. Statistical analysis 
 
All calculations were performed using Microsoft Excel (Microsoft, Seattle, Washington, 
USA) and the SPSS statistical package (Statistical Package for the Social Sciences Inc., 
version 17.0, Chicago, Illinois). Descriptive and comparative data (of significant 
variables) are presented. Three different sets of analyse were undertaken. First, dataset 
was analysed using a univariate analysis of variance (ANOVA One-Way) in which 
playing status was the between-participant variable. Second, playing position groups 
were compared (individually) for differences across playing status and the non-
parametric Kruskal-Wallis one-way analysis of variance on ranks was employed. Third, 
stepwise discriminant function analysis was used to determine which combination of 
measures best discriminated the playing status groups (in all sample and in individual 





The analysis revealed significant differences between playing status in stature, fat mass, 
fat-free mass, socioeconomic status, energy spent (weekly) in organised physical 
activity and sleep habits. Results showed that top elite athletes were taller, heavier, have 
higher fat-free mass, less fat mass, higher SES, higher energy expenditure (per week) on 
organized physical activities and on sedentary activities. In respect to SES and 
organised physical activity, the moderate trained athletes showed lower values than all 
the others playing status groups. However, sub elite athletes scored worse in what 
PARTE II – CAPÍTULO VI 
159 
 
respect the sleep habits (i.e., they sleep less time). These findings are presented in 
Table-3, and it seems that morphological and biosocial characteristics are related to 
playing status of male handball athletes. 
In addition, the five playing positions were studied individually to identify the 
differences across playing status groups. The results showed that playing status were 
differentiated mostly through: (i) stature, fat-free mass and energy spent (per week) in 
organised physical activity when considering the goalkeeper group; (ii) fat-free mass, 
energy spent (per week) in occasional and organised physical activity when speaking of 
the wings group; (iii) stature, fat-free mass and energy spent (per week) in organised 
physical activity considering backward left/right group; (iv) by body mass, fat mass, fat-
free mass and energy spent (per week) during organised physical activity when 
considering the backward centre group; and (v) by fat-free mass and energy spent (per 
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Table 3. Descriptive statistics (mean ± s) of morphological and biosocial variables, for all playing status (n=187), and ANOVA test results. 
 Playing status groups  ANOVA 
Junior elite Moderate trainded Sub elite Moderate elite Top elite  F4,182 Sig.  
Body mass (kg) 80.53±12.21 78.28±15.52 79.37±11.08 82.35±11.22 86.88±9.46  2.119 0.080 NS 
Stature (cm) 179.49±16.50 178.47±6.60 179.67±6.50 182.20±6.55 188.11±5.36  4.158 0.003 ** 
% Fat mass
1 
13.83±3.97 15.94±6.45 14.60±4.31 13.89±3.75 11.90±2.51  3.134 0.016 * 
% Fat mass
2
 13.83±4.47 15.61±5.90 14.30±4.00 13.44±3.49 11.56±2.31  3.380 0.011 * 
% Fat mass
3
 10.91±5.61 15.03±7.86 13.26±5.67 12.43±5.14 8.90±3.65  4.797 0.001 ** 
% Fat mass
4
 15.68±5.21 17.74±7.02 16.07±5.68 15.39±5.44 12.69±3.76  2.918 0.023 * 
% Fat-free mass
1 
86.17±3.97 84.06±6.45 85.40±4.31 86.11±3.75 88.10±2.51  3.134 0.016 * 
% Fat-free mass
2
 86.17±4.47 84.39±5.90 85.70±4.00 86.56±3.49 88.44±2.31  3.380 0.011 * 
% Fat-free mass
3
 83.44±7.48 75.82±10.30 79.46±6.34 81.67±6.99 88.23±3.95  11.085 0.000 *** 
% Fat-free mass
4
 75.74±6.39 71.06±8.42 74.94±5.17 77.23±7.57 83.11±4.66  11.455 0.000 *** 
Socioeconomic status (class) 3.87±0.77 3.78±0.61 3.84±0.78 4.12±0.68 4.63±0.65  6.610 0.000 *** 
Energy expedicture ….          
Organised physical activity (kcal/kg/week) 95.57±21.51 42.08±13.56 59.35±14.37 85.74±40.40 174.75±38.45  82.741 0.000 *** 
Occasional physical activity (kcal/kg/week) 9.18±19.06 14.27±25.33 4.53±8.54 4.90±9.82 5.73±12.28  2.215 0.069 NS 
Watch TV  (kcal/kg/week) 12.06±7.66 9.52±6.02 10.71±5.89 10.63±6.87 13.48±7.65  1.445 0.221 NS 
Computer Games (kcal/kg/week) 13.01±12.74 8.33±10.03 10.48±11.48 10.14±12.76 13.09±11.69  0.996 0.411 NS 
Read (kcal/kg/week) 3.90±6.14 5.45±4.56 3.35±4.47 3.29±3.74 3.85±4.07  1.154 0.333 NS 
Total of inactivity (kcal/kg/week) 28.98±18.49 23.12±15.02 24.55±12.57 24.06±16.41 30.41±16.57  1.348 0.254 NS 
Habits of sleep (kcal/kg/week) 48.04±3.92 47.42±3.49 46.34±6.62 47.38±5.21 50.42±4.81  2.597 0.038 * 
Legend: 
1
, Faulkner (1968); 
2
, Yuhasz (1974); 
3
, Jackson and Pollock (1978); 
4
, Durnin and Womersley (1974); Sig.: *, P<0.05; **, P<0.01; ***, P<0.001; NS, not 
significant; …., highest value. 
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Table 4. Mean Rank of significant morphological and biosocial variables (by playing status) in all playing position groups. 
 Junior elite Moderate trained Sub elite Moderate elite Top elite Test Statistics
a,b
  
 N Rank N Rank N Rank N Rank N Rank Chi-Square df Sig.  
Goalkeeper group (n=33)               
Stature (cm) 10 13.85 4 7.13 3 19.67 10 17.75 6 26.25 11.016 4 0.026 * 
% Fat-free mass 
3
 10 18.30 4 11.00 3 11.00 10 13.30 6 28.00 12.105 4 0.017 * 
% Fat-free mass 
4
 10 16.30 4 10.50 3 10.33 10 15.70 6 28.00 11.231 4 0.024 * 
Organised physical activity (kcal/kg/week) 10 18.10 4 6.00 3 12.83 10 13.80 6 29.92 17.998 4 0.001 ** 
Wing group (n=58)               
% Fat-free mass 
3
 14 33.86 12 23.33 13 21.92 13 30.62 6 45.67 10.705 4 0.030 * 
% Fat-free mass 
4
 14 29.71 12 22.42 13 25.35 13 31.96 6 46.83 9.498 4 0.050 * 
Organised physical activity (kcal/kg/week) 14 38.11 12 10.08 13 20.42 13 35.81 6 54.25 38.581 4 0.000 *** 
Occasional physical activity (kcal/kg/week) 14 30.86 12 42.29 13 23.42 13 22.73 6 28.58 14.153 4 0.007 ** 
Backward Left/Right group (n=36)               
Stature (cm) 9 20.94 7 12.57 5 10.70 10 19.55 5 28.10 9.697 4 0.046 * 
% Fat-free mass 
3
 9 22.89 7 7.71 5 16.00 10 19.20 5 26.80 12.327 4 0.015 * 
Organised physical activity (kcal/kg/week) 9 25.50 7 4.50 5 11.70 10 18.85 5 31.60 26.658 4 0.000 *** 
Backward Center group (n=34)               
Body mass (kg) 8 10.25 3 7.50 7 21.86 11 19.36 5 24.90 11.777 4 0.019 * 
% Fat mass 
1
 8 10.63 3 26.00 7 24.21 11 17.14 5 14.80 9.571 4 0.048 * 
% Fat-free mass 
1
 8 24.38 3 9.00 7 10.79 11 17.86 5 20.20 9.571 4 0.048 * 
% Fat-free mass 
4
 8 14.63 3 3.33 7 15.43 11 20.45 5 27.00 12.560 4 0.014 * 
% Fat-free mass 
3
 8 18.75 3 5.67 7 13.57 11 17.82 5 27.40 10.405 4 0.034 * 
Organised physical activity (kcal/kg/week) 8 21.25 3 4.67 7 8.14 11 18.09 5 31.00 21.852 4 0.000 *** 
Pivot group (n=26)               
% Fat-free mass 
4
 6 9.67 6 8.50 3 17.00 9 15.67 2 25.00 9.943 4 0.041 * 
Organised physical activity (kcal/kg/week) 6 19.50 6 4.17 3 8.33 9 14.78 2 25.50 19.483 4 0.001 ** 
a. Kruskal Wallis Test; b. Grouping Variable: Playing status; 
1
, Faulkner (1968); 
2
, Yuhasz (1974); 
3
, Jackson and Pollock (1978); 
4
, Durnin and Womersley (1974); 
Sig.: *, P<0.05; **, P<0.01; ***, P<0.001; …., highest rank. 
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Finally, the stepwise discriminant function analysis was used to determine which 
combination of measures best discriminated the playing status groups (considering each 
playing position and the all sample).  
The discriminant analysis when applied to the goalkeeper, wing and backward left/right 
groups, showed that the individual energy expenditure (weekly) in organized physical 
activity differentiates the different playing status groups, and that 42.4%, 62.1% and 
66.7% (respectively) of the original group cases and of cross-validated grouped cases 
could be correctly classified through these variable. In backward centre and pivot 
groups, results showed that two variables successfully discriminated the playing status 
groups, and that 55.9% and 73.1% (respectively) of the original group cases and of 
cross-validated group cases were correctly classified. Finally, the five playing positions 
were analysed together (n=187) and a combination of four variables successfully 
discriminated the five playing status groups (61.3% of original grouped cases were 
correctly classified and 54.3% of cross-validated group cases were correctly classified). 
All results of stepwise discriminant analysis were presented in Table-5 and graphically 
in Figure-1. 
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Body mass (kg)    0.479 0.884       
% Fat mass 
2
      -0.683 0.913     
% Fat-free mass 
3
        0.354 -1.398 0.517 0.836 
% Fat-free mass 
4
        -0.119 1.544 0.504 -0.678 
Socioeconomic status (level)        0.221 0.444 -0.121 0.871 
Organised physical activity (kcal/kg/week) 1.000 1.000 1.000 0.930 -0.382 1.128 0.161 0.920 -0.163 -0.321 -0.276 
Eigenvalue 2.493 1.419 2.686 1.459 0.465 11.633 0.132 2.028 0.130 0.009 0.001 
% of Variance 100.0 100.0 100.0 75.9 24.1 98.9 1.1 93.6 6.0 0.4 0.1 
Cumulative % 100.0 100.0 100.0 75.9 100.0 98.9 100.0 93.6 99.5 99.9 100.0 
Legend: 
2
, Yuhasz (1974); 
3
, Jackson and Pollock (1978); 
4
, Durnin and Womersley (1974). 
Functions: 
a











































, Wilks’ Lambda=0.999; χ
2
(1)=0.230, P>0.05. 












Figure 1. Canonical Discriminat Funcions (Scatter-plot) of backward centre (A), pivot (B) and for all five playing position groups (C). 
 
 





We have already described that the evolution of sport has determined the study of 
excellence in sports performance and in particular the study of the specific requirements 
of handball players. 
This study showed that the differences in morphological and biosocial profile were 
greatest when top elite are compared with all the other four playing status groups, all in 
favour of the top elite athletes. Stature and body mass showed significant differences 
between athletes from different playing status, and these differences were all in favour 
of the top elite. These global results are in accordance with Reilly [26] who considered 
the body mass and stature very important to achieve a high level of performance in 
throwing. 
Body mass appears to be essential, especially in handball-specific skills, and for this 
reason most of the National athletes are very heavy.  Also Hasan et al. [13] observed 
that more successful teams had lower body fat than the less successful teams. It is clear 
that in athletes, a minimal amount of body fat allows a more effective exchange of 
calories during the metabolic processes (especially during high intensity efforts), and 
reduces the excess weight carried during the jumping and running actions. In this study, 
it was also patent that handball athletes with higher competitive levels had (on average) 
lower percentage of fat mass, although the mean value of the studied groups matched, in 
general, with the values (> 4%; < 12%) recommended in literature [15]. 
Furthermore, the studied of athletes with the same playing position but with different 
levels of performance revealed that the best athletes were bigger in a considering group 
of morphological characteristics [13]. The current study showed that the relative fat 
PARTE II – CAPÍTULO VI 
166 
 
mass differentiate the playing status of pivot athletes. However, moderate trained and 
sub elite pivot players were above and below (respectively) the optimal interval 
expected for this trait. 
These results not only clarified the relation between the playing status but also 
confirmed what are the morphological requirements for being an elite handball athlete. 
According to literature, the fat mass is directly related with the time spent on sport and 
inversely related with the level of fitness [29]. It is thus clear that the energy spent (for 
week) in organised handball game activity can explain the playing status distribution, 
and it is in this study specifically important in goalkeeper, wing and backward left/right 
athletes. 
According to Helsen et al. [14] and Baker et al. [3] it is evident that expert performers 
accumulate more minutes of sport-specific practice than non-expert performers, and for 
this reason the amount of practice time seems to be associated with success but also 
with the time “needed” to learn and to improve technical and tactical skills. As 
described, it is observed that the individual time spent on organized activities and the 
body composition variability of handball subjects is related with their sport sucess. 
Regarding the association between sleep and success in sports, the literature showed the 
relation between sleep deprivation and physiological behavior [23], pointing out that 
this circumstance reduces the athlete tolerance to prolonged efforts and is responsible 
for a wide variation in mechanical efficiency. However, some other authors suggested 
that sleep deprivation does not influence significantly the physiological behavior [31]. 
In this study the elite handball athletes (top and junior) spend more energy in sleeping 
habits, i.e., they sleep longer than the athletes of other groups. Nevertheless, this 
variable does not appear to discriminate handball players from different playing status, 
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which (having in consideration the uncertainty of the results reported in the literature) 
suggests that the sleep habits is not a priority when the attempt is to explain the success 
of handball players in this particulary context (the Portuguese environment). 
Also Ramsay et al. [25] reports that health outcome is associated with socio-economic 
status (SES). To better undestand the specific role of different SES on the handball 
sucess, it was investigated the association between SES and the Portuguese handball 
playing status. In accordance, results showed that (in senior groups) the SES was 
significantly associated with success (i.e., with higher playing status, see Table-3). 
Moreover, these findings highlight that both social variables (i.e., sleeping habits and 
SES) facilitate a better understanding of handball players success, but when it was 
considered their individual playing positions, the same variables were not ussefull to 
discriminate players from different playing status (in association with morphological 
variables). Neverthless, these results and the uncertainty of the results reported in the 
literature suggests that this association between both social and physical fitness 
variables needs to be clarified in the near future. 
Finally, the results of this study showed how energy expenditure can be a important 
variable to discriminate between different playing status what seems in accordance with 
the statement of Rodriguez et al. [28, pp. 512]: “meeting energy needs is a nutrition 
priority for athletes”. Low energy intake may result in decrease of fat-free mass (from a 
loss of muscle mass), and can increase the risk of fatigue, injury, illness, and a 
prolonged recovery process. So, in the short future, it will be important to do a rigurous 
plan in terms of  athlete’s nutrition intake, to improve athletic training capacity, athletic 
performance, nutrition strategies to delay fatigue during exercise and recovery after 
training. 
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One of the possible strengths of the current study is the use of a large sample with a 
cross-sectional research design. However, cohort studies with more precise methods are 
needed to identify and study these and a large number of other biosocial and physical 
environment attributes that can lead athletes to high levels of performance in handball. 
Nevertheless, to our knowledge, this is the first study to work on the impact of biosocial 
factors on the level of performance (junior and senior athletes), and to study the link 





There were marked individual differences in morphological and biosocial characteristics 
among handball athletes with different playing status. Also it is observed particular 
profiles for each individual playing position. This study can be a useful tool to help the 
development of Portuguese handball and to promote real changes in training methods, 
specifically in what concerns the time spent in weekly training and in what respect the 
energy balance and nutrition intake.  
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The study of excellence in sport performance and in particular the study of talent 
selection and talent development is a contemporary issue. The purposes of this study 
were to identify the variables and its contributions to explain the handball players’ 
success from a multidisciplinary approach and, to build a statistical model to predict 
handball players’ success. A total of 225 male handball players (age, 23.60 ± 5.25 
years) were included in this study, and divided into three groups: Top Elite athletes 
(n=41; age, 26.24 ± 4.88 years), Non-Top Elite athletes (n=126; age, 25.20 ± 4.82 
years) and Junior Elite (n=58; age, 18.24 ± 0.78 years). Playing position was also 
recorded for each participant as goalkeeper, wing, backward left/right, backward centre 
or pivot. Each participant was measured according to five categories of variables: 
morphological, physiological, handball-specific skills, psychological and biosocial. 
Statistical analysis involved descriptive analysis. Top Elite and Non-Top Elite groups 
were compared on each variable of interest using Student’s t-test for independent 
samples. Four logistic regression analysis, using a stepwise method (Forward: LR), 
were performed with success (Success = 1, if the handball player is a Top Elite athlete; 
Success = 0, if the handball player is a Non-Top Elite athlete) as the dependent variable 
and each category of variables as predictors. For each category of variables, the 
predicted probabilities were used to compute the athletes’ scores for the considered 
profile. Taking into account these scores, two logistic regression analysis, using a 
stepwise method (Backward: LR), were performed with success as dependent variable. 
Results showed that success in male handball players can be determined through an 
interdisciplinary scientific approach. In fact, the handball player model (G
2
 (7) = 
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123.179, P < 0.001) and the field handball player model (G
2
 (7) = 105.117, P < 0.001) 
predicted success with a percentage of correct classification of 94.2% (ROC c = 0.948, 
P < 0.001) and 97.0% (ROC c = 0.970, P < 0.001), respectively. 
  









The developments of sport have guided the Sport Sciences researchers to the study of 
excellence in sport performance and in particular to the study of characteristics and 
requirements of each sport (Nevill, Atkinson & Hughes, 2008). 
Team handball is a popular sport combining aspects of basketball, soccer, and baseball 
(Kelly & Terry, 2001) and, despite its popularity, limited scientific literature is available 
regarding the multidisciplinary demands of handball players. This can be due to many 
reasons. One of them is that most of the research has been published in Eastern 
European countries and is not readily accessible to the sport science community. 
Another reason can be attributed to the conservative approach that most coaches have 
towards performance modulation from a multidisciplinary standpoint. 
Handball game is more complex than individual sports (Reilly, Williams, Nevill & 
Franks, 2000). In fact, analysis of performance measures showed that the link between 
individual characteristics and performance capability is not a straightforward 
relationship (Atkinson & Nevill, 2001; Reilly, 2001). 
According to Ohnjec, Vuleta, Milanović and Gruić (2008), the demands to achieve a 
top-level performance have motivated the study of the influence of various performance 
variables on different defined performance criteria (Srhoj, Rogulj, Padovan & Katić, 
2001; Vuleta, Milanović, Gruić & Ohnjec, 2005; Vuleta, Šimenc & Delija, 1996). 
For example, literature has reported some theoretical performance models in handball 
(Blanco, 2004; Cercel, 1990; Garcia, 1990; Trosse, 1993), and the interpretation of 
individual performance which has motivated researchers to study and identify the 
variables that are associated with success (Bergemann, 1999; Chaouachi, Brughelli, 
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Levin, Boudhina, Cronin & Chamari, 2009; Kavak & Tutkun, 2005; Lidor, Falk, Arnon, 
Cohen, Segal & Lander, 2005; Mohamed, Vaeyens, Matthys, Multael, Lefevre, Lenoir 
& Philippaerts, 2009; Oxizoglou & Hatzimanouil, 2003; Pereira, 1999; Srhoj, Rogulj, 
Zagorac & Katić, 2006; Uezu, Paes, Böhme & Massa, 2008). 
It seems that the talent is a key requirement to access the excellence in a competitive 
sport (Vaeyens, Lenoir, Williams & Philippaerts, 2008). For this reason its 
identification (Lidor et al., 2005; Mohamed et al., 2009; Uezu et al., 2008) is the first 
step to choose the ones that are the most able to achieve a high level of performance in a 
sport (Manso, Granell, Girón & Abella, 2003). Nevertheless, according to Abbott and 
Collins (2004), Williams and Franks (1998) and, Williams and Reilly (2000), talent 
identification, selection and development are supposed to be a dynamic and interrelated 
process. In this context, studies centred in the talent selection and talent development in 
handball (Bergemann, 1999; Kavak & Tutkun, 2005; Oxizoglou & Hatzimanouil, 2003; 
Srhoj et al., 2006) were also used to establish a comprehensive and integrative 
performance criterion of handball players. 
Handball game requires specific morphologic characteristics (Musaiger, Ragheb & Al-
Marzooq, 1994) and the study of morphological qualities and characteristics of the 
successful athletes is an especial issue (Mészáros, Mohácsi, Szabó & Szmodis, 2000). 
In accordance, literature reports studies centred on morphological differences between 
players from teams with different performances (Hassan, Rahaman, Cable & Reilly, 
2007a; Vasques, Antunes, Duarte & Lopes, 2005), on the differences between playing 
positions (Dufour, Pontier & Rouard, 1988; Srhoj, Marinović & Rogulj, 2002; Vasques, 
Mafra, Gomes, Fróes & Lopes, 2008) and, on the differences between players with the 
same position but with different levels of performance (Bezzerra & Simão, 2006; 
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Glaner, 1999; Hasan, Reilly, Cable & Ramadan, 2007b). In fact, it seems that 
anthropometric profiles of elite handball players provide a closer view of the 
morphologic requirements necessary to compete at a top level. 
Modern handball presents physical efforts characteristics of high intensity and of short 
duration, i.e., it involves a sequence of activities that demand a high development of 
anaerobic power (Eleno, Barela & Kokunbun, 2002; Rannou, Prioux, Zouhal, Gratas-
Delamarche & Delamarche, 2001) and a well-developed aerobic fitness, with special 
emphasis in the motor capacities as velocity and strength (Valamatos, Charrua, Gomes-
Pereira & Mil-Homens, 2007). 
The ability to repeatedly perform intense intermittent exercise over a prolonged period 
of time is of great importance. Nevertheless, few works have studied the intermittent 
endurance capacity of handball players (Lam, 2007; Massuça, Fragoso, Alves, Alvarez 
& Florêncio, 2009; Pereira, 1999). 
Handball proficiency is usually attributed to technical-tactical skills (Ohnjec et al, 
2008). To determine and analyse the technical-tactical efficiency in handball it is 
currently used evaluation sheets (Gruić, Vuleta & Milanović, 2006; Jadach, 2005; 
Ohnjec et al., 2008; Prudente, Garganta & Anguera, 2004), completed during matches, 
or a videotape of the match (Vuleta et al., 2005). However, the situation-related with the 
technical-tactical efficiency (or performance) varies for each team and across matches 
(Gruić et al., 2006; Ohnjec et al., 2008), and player’s participation is susceptible to 
change according the game systems (or structures). This is the reason why it is so 
difficult to measure objectively the overall technical-tactical performance efficiency of 
individual players in a game (Trininić & Dizdar, 2000). Nevertheless, coaches usually 
analyse the technical-tactical performance efficiency of their players (during training 
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sessions and game) and try to reach an impartial judgement about every player’s 
individual contributions to team performance (Ohnjec et al., 2008; Trininić & Dizdar, 
2000). 
Also the idea that psychological attributes and mental skills contribute to athletic 
success is a contemporary issue of sports psychology (Laguna & Ravizza, 2003) and, it 
seems that motivation is an important component of athletic success (Duda & Treasure, 
2006; Gould et al., 2002). To access approach goal orientations, researchers have 
employed a range of self-report measures. However the most notably used by sports 
researchers have been TEOSQ and POSQ. The TEOSQ was supported by one of the 
most popular and well-researched theories of motivation in sport psychology. This 
theory, the achievement goal theory (Nicholls, 1989), postulates that two goal 
dimensions predominate in achievement contexts (i.e., ego and task achievement goal 
orientations) and, from this perspective, examines how individuals define success, judge 
their level of ability, and assign meaning to achievement endeavours (Cumming, Smith, 
Smoll, Standage & Grossbard, 2008; Nicholls, 1989). In other words, task goal 
orientation is related to task mastery or personal improvement, and ego goal orientations 
is related to demonstrating a superior performance compared to others. 
According to Hodge, Allen and Smellier (2008), researchers employing achievement 
goal theory have made a substantial contribution to the understanding of motivation that 
individual’s exhibit in sports (Duda, 2001; Hodge et al., 2008). In fact, studies with elite 
and less successful athletes’ report significant differences between achievement goal 
orientations (Elferink, Visscher, Lemmink & Mulder, 2004; Gould, Eklund & Jackson, 
1992; Reilly et al., 2000). 
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Furthermore, the influence of environment and living conditions on the success of an 
athlete seems of irrefutable importance. According to Mensink, Ziese and Kok (1999) 
the leisure time activity can be influenced by the socio-economic status (SES), 
urbanization and occupational activity. The definition for SES seems to be extremely 
variable (Giles-Corti & Donovan, 2002; Gordon-Larsen, McMurrey & Popkin, 2000; 
Lindstrom, Bertil & Ostergren, 2001) but, most of the studies on SES considered 
education as a discriminating factor of physical activity choices (Booth, Okely, Chey, 
Bauman & Macaskill, 2002; Guillame, Lapidus, Björntorp & Lambert, 1997; 
McMurray, Harrell, Deng, Bradley, Cox & Bangdiwala, 2000; Sunnegardh, Bratteby & 
Sjolin, 1985). Particularly, Gordon-Larsen, Griffiths, Bentley, Ward, Kelsev, Shields 
and Ammerman (2004) found that low SES (in youth samples) may be a disadvantaged 
with regard to their ability to participate in organized sports. However, these 
occupational activities were not usually evaluated. 
In accordance, the present study aims to identify the variables (from five categories: 
morphological, physiological, handball specific-skills, psychological and biosocial 
profiles) that can access the handball player’s success. The statistical different 
explanatory power, and the weight or degree of importance in each individual attribute 
can be used to establish an athletic profile of excellence, i.e., to build a statistical model 












The experimental protocol was in accordance with the Declaration of Helsinki and was 
approved by the scientific and ethic committees of the Faculty of Human Kinetics 
(Technical University of Lisbon, Cruz Quebrada – Dafundo, Portugal). Before inclusion 
in the study, the objectives and procedures were explained to subjects, and written 
informed consent was obtained. 
All participants were tested during the 2008-2009 Portuguese handball season (2009, 





A total of 225 male handball players (age, 23.60 ± 5.25 years) were included in this 
study, and divided into three groups: (i) Top Elite athletes (n=41, age, 26.24 ± 4.88 
years) from the Portuguese Professional Handball Championship (LPA); (ii) Non-Top 







Handball Divisions (Portuguese Handball Federation, PO.01, PO.02 and PO.03), 
Regional (1
st
 division, Lisbon Handball Association) and Academic level; (iii) Junior 
Elite (n=58; age, 18.24 ± 0.78 years) from the 1
st
 Portuguese Junior Handball Division 
(Portuguese Handball Federation, PO.04). Top elite players can be considered as one of 
the Portuguese leading professional handball teams because they were the Portuguese 
Champions and Vice-Champions. The traditional classification of handball positions 
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were also recorded for each participant (goalkeeper - GK, n=33; wing - W, n=70; 
backward left/right - BLR, n=50; backward centre - BC, n=39; pivot - Pi, n=33). 
 
 
7.3.2. Anthropometrical profiling 
 
Nineteen anthropometric dimensions were obtained. The dimensions included two basic 
measures, eight skinfolds (mm), five girths (cm), one breath (cm) and three lengths 
(cm). The two basic measures were stature (cm) and body mass (kg). The eight 
skinfolds were subscapular, triceps, biceps, chest, supraspinale, abdominal, front thigh 
and medial calf. The five girths were arm (relaxed), forearm (maximum), chest 
(mesosternale), waist (minimum), thigh (mid-troch-tib. lat.) and calf (maximum). To 
adjust the measure of thigh girth (mid-troch-tib. lat.) to the original measure used by 
Lee, Wang, Heo, Ross, Janssen and Heymsfield (2000) (i.e., inguinal-patellar), a 
subsample was used to calculate a coefficient of adjustment (R = 0.986). The bone 
breath was biacromial. The three lengths were acromiale-dactylion, radiale-dactylion 
and midstylion-dactylion. 
Measurements included in the anthropometric profile were obtained following the 
protocol in Marfell-Jones, Olds, Stewart and Carter (2006), with the exception of chest 
skinfold (the skinfold measurement taken with the fold running obliquely in the mean 
distance between the breast nipple and the axilla fold), acromiale-dactylion length (the 
linear distance between the acromiale and dactylion sites) and radiale-dactylion length 
(the linear distance between the radiale and dactylion sites). 
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Anthropometric measurements were obtained using portable measurement devices. 
Stature and heights were measured without shoes and headcovers, using a portable 
Anthropometer (Anthropometric Kit Siber-Hegner Machines SA GPM, 2008) calibrated 
to the nearest 0.1cm. Body mass was measured with subjects wearing light clothing and 
without shoes, to the nearest 0.1 kg, using a scale (Body Mass Scale Vogel & Halke – 
Germany - Secca model 761 7019009, 2006) calibrated with known weights. Skinfold 
thickness was obtained using a calliper (Skinfold caliper Rosscraft Slim Guide 2001), 
lengths and diameters using a large sliding calliper (Anthropometric Kit Siber-Hegner 
Machines SA GPM, 2008), girths using a “Rosscraft Anthropometric Tape”. 
All measures were taken by a group of anthropometrics accreditated by ISAK, under the 
supervision of a ISAK Level 4.  
 
 
7.3.3. Assessment of body composition 
 
The study of body composition in this work considered adipose and muscle masses. 
Numerous methodological assumptions and sample-specificities govern the conversion 
of linear surface measurements into tissue masses and restrict the value of many body 
composition equations. In other words, predicting fat or muscle tissue masses is 
obviously important but also problematic.  
To provide a more valid estimate of body fat (confirmed in healthy young men and 
women by Eston, Rowlands, Charlesworth, Davies & Hoppitt, 2005), Reilly, Maughan 
and Hardy (1996) suggested the use of the equation proposed by Durnin and Womersley 
(1974) as described by Hasan et al. (2007a). However, in previous studies with adult 
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male handball players, the percentage of body fat was derived from equation proposed 
by Jackson and Pollock (1978) like it is observed in the studies of Bezerra and Simão 
(2006), Glaner (1999), Gorostiaga, Granados, Ibáñez, González-Badillo and Izquierdo 
(2006) and, Vasques et al. (2005). As, Durnin and Womersley (1974) and Jackson and 
Pollock (1978) equations predict the body density, to convert it to relative body fat, the 
formula of Siri (1961) was used. 
In opposition, a small number of studies focused the muscle mass of male handball 
players. Nevertheless, the estimated muscle mass was calculated according two 
equations proposed by ISAK, i.e., Heymsfield, McManus, Smith, Stevens and Nixon 
(1982) and Lee et al. (2000, erratum 2001). 
 
 
7.3.4. Physiological Profiling 
 
In the period of 24 hours before the experiment, the subjects did not participate in any 
prolonged exercise. The players had a 20 minute warm-up consisting of slow jog, static, 
and dynamic stretching before the physiological tests. They had a 10-minute rest 
between tests for recovery. Water breaks and extra rest time were allowed upon the 
request of the players. Each player was instructed and verbally encouraged to give his 
maximal effort. 
Six tests were performed by participants and nine variables were recorded for analysis. 
These included one anaerobic performance indices, the 30 m sprint time (in s). 
Participants completed three trials, from which the best scores was recorded for analysis 
(Maldonado & Seco, 1989). All sprint times were recorded using electronic timing 
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lights (Wireless Sprint System, BROWER Timing Systems, Salt Lake City, Utah USA). 
Players performed vertical jumps, to determine lower body explosive strength, as 
reported in Bosco protocol (Bosco, Luhtanen & Koni, 1983), and an Ergojump (Bosco 
System, Globus, Italy) was used. Three trials, of two vertical jumps (squat jump, SJ; 
countermovement jump, CMJ) were performed. The highest distance jumped was 
recorded for analysis (in cm). Leg power was also assessed by determining the average 
power (Pavg, in W), calculated using the equation modified from Lewis formula (Fox & 
Mathews, 1974). One handgrip variable, i.e., the difference between dominant and non-
dominant handgrip was calculated (Handgrip, D-ND). The participants completed three 
trials, from each hand, and best scores was recorded for analysis (in kgf) (Grosser & 
Starischka, 1988). A Grip Strength Dynamometer (Takei Physical Fitness Test, T.K.K. 
5001, GRIP – A) was used. Abdominal strength (i.e, endurance) was assessed using the 
sit-up test (in 60 s) (Semenick, 1994). The participants completed one trial, and the 
numbers of executions were recorded for analysis. To study the intermittent endurance 
capacity, was used the Yo-Yo Intermittent Endurance Test - Level 2 (Yo-Yo IE2), and 
were followed the procedures reported by Bangsbo (1996). The Jens Bangsbo “The Yo 
Yo tests, cd 2” was used, and two indices were calculated using the distance (in m) and 
the position. The position was recorded in a scale of four points (Bangsbo, 1996): 1, less 
than 1000 meters; 2, from 1000 to less than 1300 meters; 3, from 1300 to less than 1600 
meters; 4, equal or more than 1600 meters. Globally, these physiological evaluations 
considered measures of dynamic muscular strength and endurance, muscular power, 
isometric strength, speed and cardiovascular endurance, and were obtained by the same 
investigator, who was experienced in the procedure. 
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7.3.5. Handball-specific skill profiling – “Offensive power” 
 
Despite the growing popularity and professionalism of handball in Portugal, the 
scientific literature produced until this moment does not include the validation of tools 
to assess the technical and tactical proficiency of athletes. This consideration justifies 
the development of a rating scale to evaluate the technical and tactical aspects of 
handball athletes. 
A sample of 17 handball coaches, accredited with a level 3 course by the Portuguese 
Handball Federation, was inquired. They assess the technical and tactical characteristics 
of 235 athletes of handball males (age, 23.46 ± 5.25 years). The grid used to evaluate 
the technique and tactical proficiency of the athletes had ten items (a 5 points Likert 
scale were used). The coefficient of internal consistency measured by Cronbach’s alpha 
coefficient (Cronbach, 1951) was 0.936 and it empirical validation was done by factor 
analysis. Among the results, we highlight the third and final factor analysis with just 
one factor with six items (Cronbach’s alpha = 0.934). This measurement model allowed 
to find values of 0.997 for the Goodness of Fit Index (GFI), 0.993 for the Adjusted 
Goodness of Fit Index (AGFI) and of 0.022 for the Modified Root Mean Square 
Residual (RMSR*). The scale is designed so that the higher the score, the better 
technical and tactical the field handball athletes (W, BLR, BC and Pi) is in the factor 
“offensive power”. To achieve this purpose, expert handball coaches evaluated all 
participants on a five-points Likert scale ranging from “very poor” (1) to “excellent” 
(5). This evaluation comprehends six dimensions (items): (i) pass and reception; (ii) 
shooting types; (iii) field of 1 vs. 1; (iv) ability to create and occupy spaces; (v) field of 
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offensive and defensive battle; (vi) ability to vary their actions. Finally the handball-
specific skills score was found. 
 
 
7.3.6. Psychological profiling 
 
In this study, to assess dispositional tendency towards emphasizing task-involved and 
ego-involved goals in the athletic settings, participants completed the Portuguese 
version (Fernandes & Serpa, 1997) of the TEOSQ (QOMD-TEOSQ). The original 
version of TEOSQ (Duda, 1989; Cronbach’s alpha: Task = 0.81 - 0.86 and Ego = 0.79 - 
0.90) has been translated into many countries and evidence of validity and reliability 
has been provided through numerous empirical investigations in sport research (see 
Duda & Whitehead, 1998). The QOMD-TEOSQ assess disposition towards task and 
ego achievement goal orientations and elicits scores on Task (7 itens) and Ego (6 itens) 
orientation. When completing the QOMD-TEOSQ, participants must respond to 13 
items concerning success in sport which are preceded by the statement “I feel most 
successful in sport when”. Responses to each item are measured on a five-point Likert 
scale ranging from “strongly disagree” (1) to “strongly agree” (5), whether they agree or 
disagree with the items reflecting a task orientation (e.g., “I learn a new skill by trying 
hard”) or ego orientation (e.g., “I can do better than my team mates”). Both the task and 
ego orientations were found. 
Participants were asked to answer each item as honestly as possible. The researchers 
were especially careful to help the athletes to interpret the questionnaire when 
necessary. To fill the scale always took less than 20 min. 
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A subsample of adult male handball athletes from the Portuguese cultural context, were 
studied to examine the factor structures for the QOMD-TEOSQ. The exploratory factor 
analysis of QOMD-TEOSQ (carried out with data from the 203 participants, employing 
the extraction method of Principal Component Analysis and the Varimax rotation with 
Kaiser Normalization) supported: (i) the hypothesized theoretical model of two factors 
(Bartlett’s Test of Sphericity: χ
2
 = 628.992, df = 78, P < 0.001; KMO = 0.754; GFI = 
0.927; AGFI = 0.874; RMSR* = 0.040), and (ii) the satisfactory internal consistency for 
the current sample (Cronbach’s alpha coefficients being 0.70 and 0.77 for the task and 
ego orientation subscales, respectively). 
 
 
7.3.7. Biosocial profiling 
 
Usually, large epidemiological studies are dependent on physical activity questionnaires 
(Larsson, Lissner, Näslund & Lindroos, 2004). Portuguese biosocial questionnaire – 
BiosSocial RAPIL questionnaire (from Faculty of Human Kinetics, Technical 
University of Lisbon) has been used by Fragoso (1996), Fragoso, Vieira, Barrigas, 
Baptista, Teixeira, Santa-Clara, Mil-Homens and Sardinha (2007), Varela-Silva (2004) 
and Varela-Silva, Fragoso and Vieira (2010), to measure biosocial variables and the 
lifestyle of portuguese samples. In fact, this instrument provides a measure of socio-
economic status (SES), parent height and weight recall measures, frequence of food 
ingestion, and time spent in different type of activities. 
All participants completed the “BioSocial RAPIL” questionnaire (adapted to handball 
players). In accordance, the SES was determined using a Graffar’s (Graffar, 1958) 
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modified method, which takes into account the years of formal education, profession, 
type of housing and of neighborhood. The final scores range from 4 to 17, and this 
method allows to assign the athlete to one of five SES class (where the higher scores 
indicated high SES class). 
The physical activity variables considered in this study were the time spent on regular 
handball activities carried out during the week and weekend. This type of activity 
questionnaire and lifestyle measures are supported by the studies of Ainsworth and coll. 
(Ainsworth, Haskell, Leon, Jacobs, Montoye, Sallis & Paffenbarger, 1993; Ainsworth, 
Haskell, Whitt, Irwin, Swartz, Strath, O’Brien, Bassett, Schmitz, Emplaincourt, Jacobs 
& Leon, 2000). Data were managed according to the specific activity (handball 
activities) and metabolic equivalent intensity levels (MET) was used. This estimated 
rate of energy expenditure must be understood as the ratio of work metabolic rate to a 








), i.e., 1 
MET is considered a resting metabolic rate obtained during quiet sitting (Ainsworth et 
al., 2000, pp.S498). Participants recorded the frequency and duration of handball 
activities (during a normal week and weekend) and the rate of energy expenditure for 
each activity was estimated [Frequency x Time = Total time (minutes·week
-1
); (Total 
time / 60) x Intensity (METs) = Energy spent (kcal/kg/week)]. 
 
 
7.3.8. Statistical analysis 
 
All calculations were performed using Microsoft Excel (Microsoft, Seattle, Washington, 
USA) and the Statistical Package for the Social Sciences (SPSS Inc, version 17.0, 
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Chicago, Illinois). Descriptive and comparative data are presented, and group data are 
expressed as means and standard deviations (s) for all dependent variables. Variables 
were checked for normality. Top Elite and Non-Top Elite groups were compared on 
each variable of interest using Student’s t-test for independent samples, verifying 
equality of variance by Levene’s test. 
Four logistic regression analysis, using a stepwise method (Forward: LR), were 
performed with success (Success = 1, if the handball player is a Top Elite athlete; 
Success = 0, if the handball player is a Non-Top Elite athlete) as the dependent variable 
and the variables of each category (morphological, physiological, psychological and 
biosocial) as predictors. For each category of variables, the predicted probabilities were 
used to compute the athletes’ scores (score = 100 x predicted probability) for the 
considered profile. Taking into account these scores, two logistic regression analysis, 
using a stepwise method (Backward: LR), were performed with success as dependent 
variable. In the first model (handball player model) the predictors were the 
morphological, physiological, psychological, biosocial profiles and playing position. In 
the second model (Field handball player model) the predictors were the morphological, 














7.4.1. Morphological profiling 
 
Groups comparisons of anthropometrical measures showed that the Top Elite handball 
players were heavier (+7.09 kg, P < 0.01) and taller (+7.05 cm, P < 0.001), higher 
biacromial girth (P < 0.01) and upper limb lengths (acromiale-dactylion, P < 0.05; 
radiale-dactylion, P < 0.001). 
The study of body composition showed that differences in absolute muscle mass (P < 
0.001) and absolute fat mass [Durnin & Womersley (1974), P < 0.01; Jackson & 
Pollock (1978), P < 0.001] were significant. Nevertheless, relative muscle mass 
difference was significant (P < 0.001) when the Heymsfield et al. (1982) equation was 
used. Also relative fat mass difference was significant (P < 0.05) when the Jackson and 
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Table I. Descriptive statistics and t-test results from anthropometrical measures and 
body composition variables.  
  Non-Top Elite  Top Elite  t-test 
  n mean s  n mean s  Sig. 
Anthropometrical measures 
Body mass (kg)  122 80.42 12.39  41 87.51 10.82  0.001 ** 
Stature (cm)  122 180.53 6.56  41 187.58 5.62  0.000 *** 
Bicipital skinfold (mm)  122 5.44 5.20  37 4.30 1.98  0.193 NS 
Medial calf skinfold (mm)  122 9.03 5.11  37 7.57 3.01  0.101 NS 
Waist (minimum) girth (cm)  122 85.24 8.09  37 86.13 7.00  0.547 NS 
Biacromial girth (cm)  121 41.12 2.57  37 42.66 2.76  0.002 ** 
Acromiale-dactylion length (cm)  122 78.14 3.72  37 82.56 10.03  0.012 * 
Radiale-dactylion length (cm)  122 45.38 2.44  37 47.26 2.22  0.000 *** 
Midstylion-dactylion length (cm)  122 20.18 1.11  37 20.55 0.96  0.071 NS 
Body composition 
Muscle mass (kg) 
1 
 122 33.31 6.18  37 40.34 5.48  0.000 *** 
Muscle mass (kg) 
2 
 122 35.92 3.89  37 40.08 3.65  0.000 *** 
Muscle mass (%) 
1 
 122 41.75 6.68  37 46.93 6.17  0.000 *** 
Muscle mass (%) 
2 
 122 45.28 5.65  37 46.66 4.63  0.177 NS 
Fat mass (kg) 
3
  122 19.92 5.75  37 16.54 4.64  0.001 ** 
Fat mass (kg) 
4
  122 16.31 6.33  37 11.92 5.04  0.000 *** 
Fat mass (%) 
3
  122 16.22 5.96  37 14.44 4.98  0.102 NS 
Fat mass (%) 
4
  122 13.33 6.14  37 10.53 5.46  0.014 * 
Derived from equation proposed by: 
1
 Heymsfield, McManus, Smith, Stevens and 
Nixon (1982); 
2
 Lee, Wang, Heo, Ross, Jassen and Heymsfield (2000, erratum 2001); 
3
 
Durnin and Womersley (1974); 
4
 Jackson and Pollock (1978). 
NS, not significant; * P < 0.05; ** P < 0.01; *** P < 0.001. 
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Logistic regression (Forward: LR) shown that body mass (bBody_mass = 0.095,      
  (1) 
= 5.114, P = 0.024, OR = 1.099), waist girth (bWaist_girth = -0.163,      
  (1) = 9.714, P = 
0.002, OR = 0.849), radiale-dactylion (bRadiale_dactylion = 0.278,      
  (1) = 7.094, P = 
0.008, OR = 1.321), midstylion-dactylion length (bMidstylion_dactylion = -0.712,      
  (1) = 
8.513, P = 0.004, OR = 0.491) and absolute muscle mass predicted from Heymsfield, 
McManus, Smith, Stevens and Nixon (1982) equation (bMuscle_mass = 0.176,      
  (1) = 
12.592, P < 0.001, OR = 1.193) significantly predicted success (G
2
 (5) = 93.158, P < 
0.001), with a percentage of correct classification of 84.2%. The logistic regression 
model for the morphological profile showed that the variables body mass, waist girth, 
radiale-dactylion length, midstylion-dactylion length and absolute muscle mass have a 
significant contribution to predict success. The predicted probabilities, obtained from 
the adjusted logistic regression model, were used to compute the athletes’ scores (score 
= 100 x predicted probability) for the morphological profile. 
 
 
7.4.2. Physiological profiling 
 
Groups comparisons showed that the Top Elite handball players have better 
performances in all physiological evaluations, i.e., they were faster, stronger, powerful 
and have superior aerobic capacity than Non-Top Elite handball players. In fact, 
significant differences were observed (all in favour to Top Elite) in speed (-0.18 s, P < 
0.001), in the score of the difference between dominant and non-dominant handgrip 
(+2.15 kgf, P < 0.05), average power in jump tests (SJ, +103.91 W; CMJ, +111.99 W; 
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both P < 0.01), sit-ups (+9 #, P < 0.001) and in the Yo-Yo IE2 (performance, +940.36 
m, and class; both, P < 0.001) . These findings were presented in Table II. 
 
 
Table II. Descriptive statistics and t-test results from physiological measures. 
  Non-Top Elite  Top Elite  t-test 
  n mean s  n mean s  Sig. 
30 m sprint time (s)  107 4.52 0.32  33 4.34 0.22  0.000 *** 
Handgrip, D–ND (kgf)  117 5.06 5.35  39 7.21 5.99  0.037 * 
SJ, heigth (cm)  107 35.92 7.47  34 36.56 5.00  0.641 NS 
CMJ, heigth (cm)  107 38.50 8.21  34 38.72 4.67  0.847 NS 
SJ, Pavg (W)  107 1032.87 162.46  34 1136.78 116.64  0.001 ** 
CMJ, Pavg (W)  108 1058.30 191.07  34 1170.29 111.67  0.001 ** 
Sit-Ups (#)  107 47.25 10.51  35 56.37 8.23  0.000 *** 
Yo-Yo IE2, distance (m)  104 770.19 353.72  35 1410.29 469.93  0.000 *** 
Yo-Yo IE2, Class (#)  104 1.33 0.70  35 2.74 1.07  0.000 *** 
NS, not significant; * P < 0.05; ** P < 0.01; *** P < 0.001. 
 
 
Logistic regression (Forward: LR) revealed that performances on 30-m sprint (b30-m_sprint 
= -3.874,      
  (1) = 13.258, P < 0.001, OR = 0.021), countermovement jump 
(bCMJ_height = -0.256,      
  (1) = 9.059, P = 0.003, OR = 0.774; bCMJ_Pavg = 0.019; 
     
  (1) = 14.116, P < 0.001, OR = 1.019), sit ups (bSit_up = 0.120,      
  (1) = 9.371, 
P = 0.002, OR = 1.128) and the class of performance in the Yo-Yo IE2 (     
  (3) = 
17.528, P = 0.001; bYYIE2_Class(1) = -4.368,      
  (1) = 12.682, P < 0.001, OR = 0.013; 
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bYYIE2_Class(2) = -1.529,      
  (1) = 2.498, P = 0.114, OR = 0.217; bYYIE2_Class(3) = 1.137, 
     
  (1) = 0.799, P = 0.371, OR = 3.118) significantly predicted success (G
2
 (7) = 
121.627, P < 0.001), with a percentage of correct classification of 91.5%. The logistic 
regression model for the physiological profile showed that the variables 30-m sprint, 
countermovement jump height, countermovement jump average power, abdominal 
strength endurance and classes of performance in the Yo-Yo IE2 have a significant 
contribution to predict success. The predicted probabilities, obtained from the adjusted 
logistic regression model, were used to compute the athletes’ scores (score = 100 x 
predicted probability) for the physiological profile. 
 
 
7.4.3. Handball-specific skills profiling – “Offensive power” 
 
Groups comparisons of offensive power showed that the Top Elite field handball 
players (n = 34, mean ± s = 22.26 ± 5.40) have better classification than Non-Top Elite 




7.4.4. Psychological profiling 
 
Top Elite handball players have lower scores in both goal dimensions (n=29; Task 
orientation, 4.10 ± 0.49; Ego orientation, 2.41 ± 0.87) when compared with Non-Top 
Elite athletes (n=120; Task orientation, 4.11 ± 0.43; Ego orientation, 2.70 ± 0.75). 
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However, t-test for equality of means showed that the differences in Task orientation 
and Ego orientation were not significant (P = 0.863 and P = 0.077, respectively). 
Nevertheless, the logistic regression (Forward: LR) revealed that Ego motivational 
orientation (bEgo_orientation = -0.554,      
  (1) = 45.869, P < 0.001, OR = 0.574) 
significantly predicted success (G
2
 (1) = 62.937, P < 0.001), with a percentage of 
correct classification of 80.5%. In fact, the logistic regression model for physiological 
profile showed that the Ego motivational orientation has a significant contribution to 
predict success. The predicted probabilities, obtained from the adjusted logistic 
regression model, were used to compute the athletes’ scores (score = 100 x predicted 
probability) for the psychological profile. 
 
 
7.4.5. Biosocial profile 
 
Groups comparisons of biosocial profile showed that the Top Elite handball players (n = 
29) have better SES Class, mean = 4.66 (s = 0.61) and spent more energy for week in 
handball training (173.79 ± 42.56 MET/week) than Non-Top Elite (SES Class: n = 119, 
3.94 ± 0.69; Energy expenditure in handball: n=120, 66.17 ± 34.11 MET/week). In fact, 
significant differences were observed (all in favour to Top-Elite) in SES (P < 0.001) and 
in energy expenditure for week in handball practice (+107.62 MET/week, P < 0.001). 
The logistic regression (Forward: LR) exposed that the class of socioeconomic status 
(     
  (2) = 52.814, P < 0.001; bSES_Class(1) = -3.377,      
  (1) = 18.233, P < 0.001, OR 
= 0.034; bSES_Class(2) = -3.397,      
  (1) = 42.893, P < 0.001, OR = 0.033) and energy 
expenditure for week in organized physical activity, i.e., in handball (bEnergy_Spent_Handball 
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= 0.011,      
  (1) = 0.011, P < 0.001, OR = 1.011) significantly predicted success (G
2
 
(3) = 106.806, P < 0.001), with a percentage of correct classification of 79.7%. The 
logistic regression model for the biosocial profile showed that the socioeconomic status 
and the energy spent in handball activities (during a normal week) have a significant 
contribution to predict success. The predicted probabilities, obtained from the adjusted 
logistic regression model, were used to compute the athletes’ scores (score = 100 x 
predicted probability) for the biosocial profile. 
 
 
7.4.6. Multidisciplinary models 
 
The logistic regression (Backward: LR) revealed that the physiological profile 
(bPhysiological_profile = 0.072,      
  (1) = 20.659, P < 0.001, OR = 1.074), the 
psychological profile (bPsychological_profile = -0.147,      
  (1) = 12.087, P < 0.01, OR = 
0.864), the biosocial profile (bBiosocial_profile = 0.038,      
  (1) = 7.296, P < 0.01, OR = 
1.039) and the playing position (     
  (4) = 10.531, P < 0.05) significantly predicted 
success (G
2
 (7) = 123.179, P < 0.001), with a percentage of correct classification of 
94.2% (ROC c = 0.948, P < 0.001). In fact, the logistic regression model for the 
handball players showed that the physiological, psychological, biosocial profile and 
playing position have a significant contribution to predict success. 
When considered (only) the field handball players, the logistic regression (Backward: 
LR) revealed that the morphological profile (bMorphological_profile = 0.119,      
  (1) = 
6.552, P < 0.05, OR = 1.127), the physiological profile (bPhysiological_profile = 0.051,      
  
(1) = 8.224, P < 0.01, OR = 1.053), the biosocial profile (bBiosocial_profile = 0.048,      
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(1) = 6.208, P < 0.05, OR = 1.049), handball specific skills – offensive power 
(bHandball_Specific_Skills = -0.356,      
  (1) = 11.959, P < 0.01, OR = 0.701) and playing 
position (     
  (3) = 8.210, P < 0.05) significantly predicted success (G
2
 (7) = 105.117, 
P < 0.001), with a percentage of correct classification of 97.0% (ROC c = 0.970, P < 
0.001). The logistic regression model for the field handball player showed that the 
variables morphological profile, physiological profile, biosocial profile, handball 
specific skills (offensive power) and playing position have a significant contribution to 
predict success (see Table III and IV). 
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Table III. Results of the adjusted logistic regression models for Handball players and Field handball players. 
 
B S.E. Wald df Sig. Exp(B) 
95% C.I.for EXP(B) 
 Lower Upper 
Handball player model 
Physiological profile 0.072 0.016 20.659 1 0.000 1.074 1.042 1.108 
Psychological profile -0.147 0.042 12.087 1 0.001 0.864 0.795 0.938 
Biosocial profile 0.038 0.014 7.296 1 0.007 1.039 1.010 1.068 
Playing position*   10.531 4 0.032    
Playing position (W) -3.001 1.160 6.694 1 0.010 0.050 0.005 0.483 
Playing position (BLR) -2.692 1.209 4.955 1 0.026 0.068 0.006 0.725 
Playing position (BC) -2.668 1.208 4.883 1 0.027 0.069 0.007 0.740 
Playing position (Pi) -4.215 1.564 7.267 1 0.007 0.015 0.001 0.316 
Field handball player model 
Morphological profile 0.119 0.047 6.552 1 0.010 1.127 1.028 1.235 
Physiological profile 0.051 0.018 8.224 1 0.004 1.053 1.016 1.090 
Biosocial profile 0.048 0.019 6.208 1 0.013 1.049 1.010 1.089 
Handball specific-skills (offensive power) -0.356 0.103 11.959 1 0.001 0.701 0.573 0.857 
Playing position**   8.210 3 0.042    
Playing position (BLR) -3.360 2.163 2.412 1 0.120 0.035 0.001 2.411 
Playing position (BC) -0.727 1.337 0.296 1 0.586 0.483 0.035 6.639 
Playing position (Pi) -6.944 2.497 7.732 1 0.005 0.001 0.000 0.129 
Reference categories for playing position codings: * Goalkeepers, ** Wing. 
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Table IV. Classification Table
d




















Handball player model 
Non Top-Elite 95 2 97.9  38 5 88.4 
Top-Elite 5 19 79.2  0 0 . 
Overall Percentage   94.2    88.4 
Field handball player model 
Non Top-Elite 81 1 98.8  30 5 85.7 
Top-Elite 2 16 88.9  0 0 . 
Overall Percentage   97.0    85.7 
a. Selected cases; b. Unselected cases; c. Some of the unselected cases are not classified 
due to either missing values in the independent variables or categorical variables with 





The study of excellence in sport performance is a contemporary issue, and it is evident 
that the body composition and body mass are two of the many variables that contribute 
to optimal exercise performance. Body mass can influence an athlete’s speed, 
endurance, and power, whereas body composition can affect an athlete’s strength, 
agility, and appearance. Also the muscle mass is often advantageous in sports where 
speed is involved like handball game. Furthermore, the obtained results showed the 
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fundamental presumption of morphological characteristic to be successful. In what 
respects upper limb lengths, it seems that these measure can helps on the execution of a 
handball shoot (because the larger the radius of action the greater the power of the 
technical gesture) and on some defensive actions (e.g., block). Nevertheless, athletic 
performance cannot be accurately predicted based solely on body size and body 
composition because many other variables seem to affect performance (Houtkooper, 
2000). 
The vertical jump performance is considered important in a number of sports, and in 
handball the explosive strength is important in high intensity activity (fast direction 
changes, jumps, throws and dribbles). According to literature, the leg stiffness 
decreased with jump height (Laffaye, Bardy & Durey, 2005), and the interpretation of 
odds ratio of 30 m sprint (OR30-m_sprint = 0.021) and countermovement jump variables 
(ORCMJ_height = 0.774, ORCMJ_Pavg = 1.019) suggested that the leg power is an essential 
component for success in handball players’ performance. In association, the present 
study showed that intermittent running endurance and aerobic capacity are important for 
the success of handball players. Furthermore, the Yo-Yo IE2 seems to be a useful tool 
to differentiate players from different playing status. This finding was in accordance 
with the study of Pereira (1999). However, in Hong Kong Junior Handball Team (n = 7, 
age = 15.3 ± 1.5 years, stature = 179.2 ± 7.9 cm, body mass = 67.8 ± 10.7 kg) the 
maximum performance in Yo-Yo IE2 (distance = 1206.7 ± 365.2 m) have a positive 
correlation (R = 0.919, P < 0.05) with the aerobic capacity assessed during a Maximum 




) (Lam, 2007). 
Also Massuça et al. (2009) have observed, in pre-season evaluation of elite Portuguese 
junior handball players (n = 11, age = 18.09 ± 1.14 years, stature = 180.91 ± 5.47 cm, 
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body mass = 83.85 ± 13.98 kg), a strong positive correlation between Yo-Yo IE2 
performance (distance = 844 ± 339.41 m) and the VO2max estimated (Estimated VO2max = 




) from the performance in Cooper test (R = 0.862). In 
addition, in well trained youth soccer players (n = 18, age = 17.4 ± 0.5 years, body mass 
= 71.7 ± 7.4 kg), Valamatos et al. (2007) also found a positive correlation between the 
VO2max (measured with the Progressive Continuous Running Treadmill Test) and the 
performance in the Yo-Yo IE2 (P < 0.01). These findings suggested that the Yo-Yo IE2 
can be probably considered an aerobic-anaerobic specific field test for handball athletes 
(and can be regarded as a good indicator of aerobic capacity). The ability to repeatedly 
perform intense intermittent exercise seems to be an important fitness component of 
handball players physical performance, and results suggests that coaches of Non-Elite 
handball players gave preference to the resistance training (instead of the training where 
the anaerobic metabolism is predominant). This can also be explained, not by lack of 
training of this capacity, but of the lack of recovery capacity of players after training or 
competitions.  
The technical-tactical performance of handball player (in situation-related efficiency) is 
also a fundamental aspect of coaching. Handball specific-skills criterion have relative 
importance (or weight) per a particular success in the game (Román Seco, 1998; Srhoj 
et al., 2001) and results showed that Top Elite field handball players scored significantly 
better than Non-Top Elite in expertise evaluation of offensive power. 
The demonstration and perceptions of personal competence are a central role of 
motivation (in the understanding and explanation of the achievement context). 
Results showed that handball players (Top Elite and Non-Top Elite) have high-Task 
orientation (or feel competent when showing skill improvement and task mastery), and 
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according to literature it has been related to a host of adaptive outcomes among 
participants including greater positive affect, intrinsic motivation, perceived effort and 
task persistence (Roberts, Treasure & Conroy, 2007; Stuntz & Weiss, 2009). 
Specifically, handball players showed a high-Task/low-Ego orientation profile. It is 
reported that high-Task/low-Ego athletes have greater enjoyment, importance and utility 
than low-Task/high-Ego and low-Task/low-Ego (Stephens, 1998). However, Top Elite 
handball players (i.e., professional handball athletes) are on average less Ego-oriented 
than the Non-Top Elite handball players. The higher values presented in Ego orientation 
by Non-Top Elite athletes suggested that they live in a competition environment to 
achieve a “place” in the team. In this study, athletes have high Task orientation however 
the Ego orientation variability seems to be a determinant variable to predict success 
(OREgo_orientation = 0.574). For this reason, it is particular important to give especial 
attention to Ego oriented athletes, because it is known that they evaluate their 
performance by comparison with other athletes’ results, rather than focusing upon its 
development (Hall, Kerr, Kozub & Finnie, 2007), and tend to give up when facing 
situations of greater complexity, and show some anxiety and poor concentration during 
the competition (Duda & Hall, 2001). 
Literature reports that expert performers accumulate more minutes of sport-specific 
practice than non-expert performers (Baker, Côté & Abernathy, 2003; Helsen, Hodges, 
Winckel & Starkes, 2000), and results showed that the energy spent (for week) in 
organized handball game activity contributes to explain the success from a biosocial 
perspective (OREnergy_Spent_Handball = 1.011). Energy spent depends on the amount of time 
used in regular practice and can be associated with (i) the time “needed” to learn and to 
improve technical and tactical skills, and/or with (ii) the morphological profile of the 
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athlete. It is very important to study energy spent particularly to understand athletes 
energy needs. As Rodriguez, DiMarco & Langley (2009, pp. 512) say “meeting energy 
needs is a nutrition priority for athletes” because low energy intakes can result in (i) 
decrease of fat-free mass (from a loss of muscle mass), (ii) increase the risk of fatigue, 
injury, illness, and (iii) a prolonged recovery process. Also SES (Ramsay, Whincup, 
Morris, Lennon & Wannamethee, 2008), seems to be associated with handball players’ 
success. 
Taken in account previous findings, a handball player model was made, and results 
showed that the physiological profile (OR = 1.074), the psychological profile (OR = 
0.864), the biosocial profile (OR = 1.039) and the traditional handball playing position 
(goalkeeper, wing, backward left and right, backward centre, pivot) significantly 
predicted success (G
2
 (7) = 123.179, P < 0.001), with a percentage of correct 
classification of 94.2% (ROC c = 0.948, P < 0.001). Moreover, when considered (only) 
the field handball players, results revealed that the morphological profile (OR = 1.127), 
the physiological profile (OR = 1.053), the biosocial profile (OR = 1.049), handball 
specific skills – offensive power (OR = 0.701), significantly predicted success (G
2
 (7) = 
105.117, P < 0.001), with a percentage of correct classification of 97.0% (ROC c = 
0.970, P < 0.001).  
The apparent different influence of playing position in handball player success 
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7.6. Final considerations 
 
A possible strength of our study is the use of a large sample with a cross-sectional 
research design. 
This study suggested that the physiological and biosocial profiles play an important 
contribute to achieve a high performance in handball game. These criteria do have an 
important role part in handball players’ evaluation. Particularly, speed, leg average 
power and aerobic capacity are certainly important attributes to improve athletic 
performance. In fact, the Yo-Yo IE2 seems to replicate the activity profile of handball. 
Nevertheless, a better understanding of the metabolic pathway response in handball 
players during this maximal and incremental test should be studied in future works. 
Moreover, as far as our knowledge is considered, this is the first study to work on the 
impact of biosocial profile on male handball player success, and it seems that the energy 
spent by the player in handball activity and player SES must be considered in handball 
players evaluations. 
Finally, the handball player model and the field handball player model provide a higher 
level of reliability and predictability, this issue can contribute to (i) screen potential 
players for the Top Elite level, and (ii) to provide coaches (in the clubs) with “tests” that 
are inexpensive and easy to administer. In other words, these two models can be an 
important “key” to achieve good results along the complex process of talent selection 
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O estudo da excelência na performance desportiva e em particular o estudo de selecção 
e desenvolvimento de talentos é uma questão contemporânea. 
Os vários estudos realizados permitiram concluir que não é o desenvolvimento 
unilateral de uma capacidade isolada que permite aos campeões atingir um alto nível de 
rendimento, mas sim a combinação específica de diferentes capacidades. Isto é, cada 
atleta usa em seu benefício um grupo específico de características para alcançar o 
sucesso, e portanto a informação multilateral sobre o praticante diminui a probabilidade 
de erro na avaliação das suas capacidades para a prática de determinada modalidade. 
Contudo, os processos de identificação e selecção de talentos acontecem em fases 
distintas (dependendo da modalidade desportiva em causa) e por isso mesmo, em alguns 
casos é natural que por vezes se possa confundir o resultado do treino com o resultado 
de outros acontecimentos (e.g. o crescimento). No andebol, e por esta razão, quanto 
mais cedo se realizar a identificação e selecção de talentos maior será a probabilidade de 
erro. 
É evidente que nem todas as características, envolvidas no processo de identificação e 
selecção de talentos, têm sido igualmente estudadas, quer por razões metodológicas 
quer por razões puramente temporais, sendo também evidente que muitas vezes se 
sobrevalorizam as componentes biológicas do rendimento. 
Actualmente, o desenvolvimento do desporto tem vindo a guiar os investigadores que 
trabalham no âmbito das Ciências do Desporto, para o estudo da excelência no 
desempenho desportivo e da sua multidisciplinaridade (tema que esta tese pretendeu 
estudar e  desta forma contribuir para o desenvolvimento do andebol em Portugal). 
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8.2. Conclusões finais 
 
No andebol, a participação individual parece ser optimizada quando estão presentes 
(individualmente) um conjunto de características morfológicas (Capítulo III), 
fisiológicas (Capítulo IV), psicológicas (Capítulo V) e biossociais (Capítulo VI), sendo 
evidente a relação entre cada uma destas famílias de variáveis com o nível competitivo e 
com posição de jogo dos atletas. 
No entanto, destaca-se ainda que: 
 Os resultados do Capítulo III, sugerem que as equações de Heymsfield, 
McManus, Smith, Stevens e Nixon (1982), Lee, Wang, Heo, Ross, Janssen e 
Heymsfield (2000, equação 1), Jackson e Pollock (1978) e, Durnin e Womersley 
(1974) são as mais adequadas para o estudo da composição corporal de atletas 
de andebol (adultos do sexo masculino); 
 Os resultados do Capítulo IV sugerem a adequação do Yo-Yo intermittente 
Endurance Test (Level 2) na avaliação de atletas de andebol (adultos do sexo 
masculino); 
 Os resultados do Capítulo V sugerem que a orientação motivacional 
desempenha um papel importante na selecção de atletas de andebol (juniores de 
elite); 
 Os resultados do Capítulo VI sugerem que a frequência e o tempo de prática 
semanal em actividades de andebol estão associadas com a excelência desportiva 
e, complementarmente com o processo de desenvolvimento de talentos. 
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Em suma, é evidente que os estudos apresentados nos Capítulos III a VI, embora 
limitados na sua abordagem unilateral, permitem identificar as variáveis que contribuem 
para discriminar atletas com níveis de rendimento diferenciados. 
Contudo, o conhecimento produzido e aglutinado no último estudo (Capítulo VII), 
possibilitou a construção de dois modelos de regressão que mostraram que o sucesso em 
jogadores de andebol adultos do sexo masculino pode ser determinado através de uma 
abordagem científica interdisciplinar. Na verdade, o modelo de atleta de andebol (G2 
(7) = 123.179, P <0.001) e o modelo de atleta de campo na modalidade de andebol (G2 
(7) = 105.117, P <0.001) previram o sucesso com um percentual de classificação 
correcta de 94.2% (ROC c = 0.948, P <0,001) e 97.0% (ROC c = 0.970, P <0.001), 
respectivamente. 
Face aos resultados apresentados e às conclusões retiradas ao longo desta tese, julgamos 
que os dois modelos apresentados podem ser utilizados para seleccionar (de forma 
económica e metodologicamente vantajosa) praticantes de andebol com elevado 
potencial de rendimento. Por outras palavras, este novo instrumento poderá ser útil no 
complexo processo de selecção e desenvolvimento de talentos no andebol. 
 
 
8.3. Limitações do estudo 
 
Esta secção apresenta algumas das limitações do estudo, nomeadamente: (i) o impacto 
da participação do observador como factor de intrusão em contexto de avaliação do 
observado e, a reacção dos observados ao facto de serem estudados (Efeito de 
Hawthorne); (ii) a inexistência de registos de vídeo e/ou estatísticas oficiais dos jogos 
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dos diversos campeonatos nacionais de andebol de Portugal realizados sob a tutela da 
Federação de Andebol de Portugal; (iii) “Voluntariado dos atletas” poderá ter 
condicionado a aplicação da bateria de testes; (iv) “Sexo dos praticantes”, na medida em 
que as conclusões retiradas apenas serão válidas para atletas do sexo masculino; e (vi) 
“Idade dos praticantes”, na medida em que as conclusões retiradas apenas se referem a 
atletas dos escalões junior e sénior. 
 
 
8.4. Recomendações e sugestões 
 
Sabe-se que, os procedimentos de selecção e de identificação dos talentos são 
normalmente baseados nos resultados da performance, negligenciando a utilização de 
modelos estatísticos com critérios-base de performance. 
Outro paradigma resulta dos erros cometidos durante as diferentes fases do processo de 
identificação e selecção de talentos, não devido à carência de métodos informativos de 
diagnóstico (que são imensos) mas devido ao uso inadequado dos instrumentos de 
avaliação. É exactamente por esta razão que muitas vezes se confunde experiência e 
treino com verdadeira aptidão, i.e. o “saber fazer”, por razões metodológicas pode 
ocultar o verdadeiro talento. 
Uma das fontes mais importantes de erro é a débil formação de alguns responsáveis 
pelos processos de selecção. Esta situação será certamente mantida durante alguns anos 
já que muitos dos nossos treinadores não têm formação específica e a aprendizagem é 
sempre um processo demorado e feito a longo prazo. 
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Face ao exposto, consideramos fundamental que os responsáveis pela identificação e 
selecção de talentos tenham: (i) uma ampla e abrangente formação em teoria e 
metodologia do treino; (ii) conhecimentos na área da psicologia do desenvolvimento; 
(iii) conhecimento dos processos de crescimento e desenvolvimento geral (dominem as 
questões da aprendizagem motora); (iv) conhecimentos para avaliar as características 
psicomotoras e somáticas; e (v) conhecimento dos modelos de análise existentes. 
Estamos convictos de que as variáveis inscritas nos modelos de predição nos dão 
algumas indicações sobre o nível de treinabilidade de cada atleta. No entanto, as 
variáveis que tornam previsível o sucesso apresentam níveis de hereditariedade 
diferenciados o que lhes confere possibilidades evolutivas diferentes. Este poderá ser o 
caminho a seguir em futuras investigações, i.e., estudar o comportamento das variáveis 
que permitem predizer o sucesso do atleta de andebol adulto de alto rendimento. Enfim, 
estudar longitudinalmente o comportamento do perfil multidisciplinar apresentado no 
modelo estatístico desta tese. 
Por último, consideramos relevante investir na construção e validação dum instrumento 
de avaliação técnico-táctica. De igual modo, e tendo em consideração o instrumento de 
avaliação utilizado nesta tese, julgamos também ser pertinente estudar a relação entre as 
avaliações técnico-táctica realizadas: por peritagem e por observação/análise do 
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In sport, the interpretation of performance has motivated researchers and practicians 
to study its modeling, in other words, the clarification of concepts and the 
identification of factors and indicators that are associated to sports success. Thus, the 
main goal of this work is to know the opinion of handball coaches about the major 
requirements of elite handball players. It is also our purpose to understand if coaches 
from different handball contexts assume the same success criteria when they want to 
identify athletes with high potential for the practice of handball, or if on the contrary 
the theoretical model adopted by each group of coaches is different. A questionnaire 
(Questionnaire to Handball Technicians) was given to a sample of 71 coaches (31 
from formation teams, 32 from senior groups, 8 from national sports teams in 
Portugal). It was asked to the respondents to rate the importance of each factor and 
indicator of performance when considering a success senior handball player. 
In what refers to the conception that coaches have about an high performance 
handball athlete, it is observed that the three group studied only differ significantly in 
19 of the 282 variable considered in the study (6.74%), i.e., coaches have the same 
theoretical referential about a handball athlete in general, as well as they have about 
each game position. With this result we can then think in investing and build a 
theoretical model. 
 









Diversity is the basis of the capacity of being creative and different. Being talented 
implies having certain attitudes, individual differences and abilities. While some 
authors believe that certain human beings own since birth better “attributes”, others 
are certain that the difference between subjects comes from the ability to use those 
“attributes” and from the benefits achieved through their use throughout life 
(Csikszentmihalyi et al., 1993). Howe et al. (1998) thinks that knowledge acquisition 
through experience, preferences, practice opportunities, training and also the 
accomplishment of difficult tasks are a better explanation of some teenage and 
children’s feats than the innate talent (Hyllegard, 2000). However, it is known that 
talent is one of the fundamental conditions to achieve the excellence in sports 
competition and its identification represents the first step to select the exact subjects, 
in other words, to select the subject capable to reach a higher level of sportive 
perfection based on a complete process of specialization (Manso et al., 2003). This 
process of selection is covered by great complexity, so, only the clear definition of 
methodological principles and selection criteria, scientifically supported, will permit 
to increase substantially the efficiency of the process and ensure a correct guidance of 
the youngsters. 
The analysis of sports performance is one of the main purposes of sports modulation. 
The performance, as perceived and evaluated result, according to Fitts and Posner 
(1968) and Famose (1999), can be presented in an ordinal scale of quantity or quality. 
Regardless of the scale used, sports performance can be analyzed according to 
different scientific perspectives (Grosser et al., 1989), using for that purpose specific 




psychology) and can also assume different connotations both in the general scientific 
literature, and in the context of physical education and sports (Blanco, 2004). 
One of the most productive areas of research has been the evaluation of effort, during 
handball game. The handball game with its intermittent nature and complexity of 
movements and techniques, inversely to other sport disciplines (especially the ones 
denominated as cyclic) is very difficult to study. The literature, on this area, includes 
studies of Portuguese and foreigner experts, who have studied the characterization of 
the load during handball game (Teoduresco, 1984; Bayer, 1986; Santos, 1989; 
Brandão, 1992) and the characterization of the athletes’ effort (Soares, 1987, 1988; 
Monge da Silva, 1988; Bompa, 1990), with the aim of identifying the physical 
capacities required in the game (Konzak and Schacke, 1968; Mikkelsen and 
Norgaard, 1976; Cercel, 1980; Flohr, 1985; Janeira, 1988, 1994; Álvaro, 1989; 
Santos, 1989, 1995; Garcia, 1990; Seiru-lo, 1990, 1993; Czerwinski, 1993; Román, 
1994; Magalhães, 1995; Soares, 1995; Borges, 1996; Silva, 1999; Laguna and 
Torrescusa, 2000; Blanco 2004). The importance of optimization and of 
characterization of athlete’s physical condition, especially during the game situation, 
in order to create physiologic profiles (Janeira, 1988) for each handball game 
positions, is certainly essential. 
Furthermore, the importance of some psychological and social variables is obvious 
and have been used to support the differences observed between athletes (Lévêque, 
1984; Lorenzo, 1994) and should be part of the coaches concerns during systematic 
training (Cercel, 1980; Bayer, 1986; Mahoney et al., 1987; Chamorro and Palenzuela, 
1991; Latiskevits, 1991; Laguna and Torrescusa, 2000). This psychological process of 
optimization allows the subject to accept sacrifices in order to reach excellence and 




the interaction between intrinsic factors (i.e., athletes’ disposition) and extrinsic 
factors (i.e., context in which sport is developed and performed). Actually, in spite of 
numerous studies mentioning the psychological capacities of the high performance 
athlete, all of them emphasize a specific situation, or a determine sports discipline, but 
never the different game positions being therefore difficult to state or select which are 
the most important psychological variables to achieve specific success (Laguna and 
Torrescusa, 2000). 
However, the great variety of terms, methods and scientific disciplines involved in the 
study of sports performance do not help the systematization and methodological 
organization of studies with these characteristics. It is known that the absence of 
knowledge about the morphologic prototype for one specific modality can seriously 
limit sports performance (Tanner, 1973), in a context of high level of performance, as 
there are anthropometrical characteristics directly related with the requirements of the 
game (Cercel, 1980; Bayer, 1986; Durand, 1988; Garcia, 1990; Román, 1990, 2001; 
Czerwinski, 1993; Trosse, 1993; Álvaro, 1996; Moreno, 1996; Blanco, 2004; 
Massuça, 2007). Also in the domain of physiology, the terminology adopted, when 
studding sports modeling, varies a lot depending on the studied variables, that is, 
many authors shape performance from the study of physical condition (Karpovich, 
1980; Grosser and Neumaier, 1986), others through motor qualities, (Cercel, 1980, 
1990; Román, 1994), others using the physical capacity (Garcia, 1984 and 1990), 
others from the study of physical factors (Trosse, 1993), or from the study of general 
physical capacity (Czerwinski, 1993), or from the study of motor factors (Álvaro, 
1996), or from the factors of physical condition (Moreno, 1996) or even through the 
analysis of physical qualities (Laguna and Torrescusa, 2000). It is thus evident that 




context and domain of knowledge, finding different translations as a consequence of 
the options followed by researchers and as a result of the type of variables they use for 
its delimitation (Ozolin, 1972; Fleishman and Quaintance, 1984; Durand, 1988; 
Arroyaga and Marténez, 1998). Furthermore, in the scope of the study of the sports 
modeling the term technique is also confused with other expressions that appear 
frequently instead of sports technique (e.g., type of execution, technical gesture, 
ideal/perfect movement). Parallel to the technique concept, two other concepts appear; 
(i) the technical gesture, which includes the actions and movements that define the 
individual action, (Blanco, 2004) and (ii) the collective technique that results of the 
interaction between the athletes, the situation and their colleagues’ trajectory and 
position. 
Tactic has also been considered a basic and determinant factor of performance 
(Teodoresco, 1977, 1984; Weineck, 1983; Fleishman and Quaintance, 1984) in the 
different stages of sports learning but also during the stages of success consolidation, 
as it allows distinguishing the good athlete from the one that is able to perform the 
adequate action at the right moment. Researchers are unanimous in regards to the 
importance of tactic in the development of handball (Bayer, 1986; Cercel, 1990; 
Sánchez, 1993; Laguna and Torrescusa, 2000), however, similarly to what we have 
already pointed out, the conceptual delimitation of the term tactic has also led to a few 
different concepts, such as tactical intelligence, (Fleishman and Quaintance, 1984; 
Bayer, 1986; Cercel, 1990; Laguna and Torrescusa, 2000), individual tactic (Cercel, 
1990; Czerwinski, 1993; Sánchez, 1993; Garcia, 1998), collective team tactic (Garcia, 
1998) and tactic of attack and defense (Czerwinski, 1993; Sánchez, 1993). 
After presenting some conceptual divergences we will now present the conceptual 




study of high performance in handball (Cercel, 1980; Czerwinski, 1993; Trosse, 1993; 
Moreno, 1996; Laguna and Torrescusa, 2000). According to Czerwinski (1993), only 
a small group of handball players reaches a high level of performance, as the sportive 
success depends of the innate talent, the (optimal) conditions and of the training 
methodology followed (i.e., adequate work). To Cercel (1980) although the sports 
result may be extremely associated with the human qualities, it can be influenced by 
the process of sportive selection. Trosse (1993) based in the causal model of 
performance, stated that handball performance results of the complex capacity of 
combining a set of capabilities (e.g., psychic, physiological, technical), and create 
different and complex actions to solve the problems throughout the game, being 
essential for this purpose to present a balanced domain of the factors that influence the 
sports performance (e.g., morphological, physical condition, technical, tactical and 
psychosocial). In short, and as Laguna and Torrescusa (2000) say, it seems that the 
high performance in handball is supported essentially by two conditions: the work 
done (quantity and quality) and the quality of the raw materials. The last condition 
highlights the importance of the genetic conditions of the players, showing that 
“sportsman without adequate genetic potential can hardly reach high performance” 
(Blanco, 2004, p.66). Francisco Moreno Blanco had already presented in 1996 a 
simplified model based on four factors: anthropometric measures, physical condition, 
technical and tactical requirements and psychological factors. This means that Blanco 
(2004) was perhaps the first author to explicitly contribute for the modeling of sports 
success in handball. In Portugal the sportive performance has also been studied with 
special attention to sportive games performance. This theme has been reviewed by 




associated agents) who have tried to identify the factors that most contribute for the 
success of handball (Silva, 1999; Rito, 2000; Massuça, 2007). 
Throughout the sportive life a set of performance factors will act and shape the 
athlete’s motivations until the moment that the optimization process will coincide 
with the desire of showing his maximum potential. This means that there is a moment 
of “grace” defined by Ruiz (1997) as “the optimal state of performance”, which all 
athletes wish to achieve. This moment is ephemeral and unstable by nature and 
requires steadiness and commitment to be extended in time. The debate over what is 
“optimal state of performance” in the context of sport modeling should be made 
despite all the terminological difficulties already mentioned, the answers given by 
many authors about innate talent and training conditions and specially this debate 
should be done based on a theoretical model that supports and influences the talent 
selection done by each coach during different learning stages. 
The main goal of this work is to evaluate what are the requirements of a high 
performance handball player using for this purpose the opinion of handball coaches 
and national team managers. It is also our purpose to understand if coaches from 
different handball contexts (senior teams’ coaches, formation teams’ coaches and 
Portugal national team managers) assume the same success criteria when they want to 
identify high potential handball athletes, or if on the contrary the theoretical model 










The sample is constituted by 71 coaches, 31 from the formation stages (F), 32 from 
the senior stages (S) and 8 from the Portugal national teams (NT). 
A questionnaire was applied (“Questionnaire to Handball Technicians”; Massuça, 
2007), whose elaboration was based on other ones used in Portugal for similar studies 
(Estriga, 2000; Rito, 2000). Measures and guidelines referred by Barros and Lehfelt 
(1986), Lakatos and Marconi (1990) and Bell (1997) were adopted. The 
questionnaire, applied on the 26
th
 August 2006, at the Action Training and Technical 
Guidances – Season 2006/2007”, organized by the Portuguese Handball Federation, 
which contemplates the following dimensions: (i) Identification; (ii) Sportive practice; 
(iii) Identification criteria for high performance handball players; (iv) Suggestions. In 
the third dimension (subject of analysis in this work), it was required to the 
respondents to evaluate in general terms the importance of some factors and indicators 
to the success of the senior handball player (further designated by handball player, 
HP) and the importance of the same factors and indicators to the success of each of 
the game’s position that characterize the modality (wing, W; backward right and left, 
BLR; backward center, BC; pivot, Pi; goalkeeper, GK). Variables were classified 
according to a descriptive scale similar to Likert 5 points (1=Little Important; 2=Not 
Important; 3=Important; 4=Very Important; 5=Extremely Important). 
The variables below described (n=47) were studied for each of the situations (HP, W, 
BLR, BC, Pi and GK), totaling a number of 282 variables). 
Variables… Importance given to: anthropometric factor (F1); physical condition (F2); 
technical factor (F3); tactic factor (F4); psychological factor (F5); social factor (F6); 




handspan (F1_I05); total length of the upper limb (F1_I06); total length of the lower 
limb (F1_I07); fat percentage (F1_I08); displacement velocity (F2_I01); speed–agility 
(F2_I02); lower-extremity muscle strength (e.g., vertical jump; F2_I03); lower-
extremity muscle strength (e.g., horizontal jump; F2_I04); back-strength (F2_I05); 
upper muscle strength (F2_I06); medium strength (F2_I07); handgrip strength 
(F2_I08); flexibility (sit and reach; F2_I09); aerobic power (F2_I10); defensive 
displacements (F3_I01); different types of covering opponents (F3_I02); the capacity 
of recovering balls (F3_I03); the ability to escape to opponents (F3_I04); pass and 
reception (F3_I05); shooting types (F3_I06); solve on one to one situation (F3_I07); 
the capacity of creating and occupy spaces (F4_I01); the tactical repertoire (offensive 
and defensive; F4_I02); defensive collaboration (F4_I03); the capacity of diversifying 
the actions (F4_I04); the anxiety trait in competition (F5_I01); motivation (F5_I02); 
social acceptance/rejection (F5_I03); self-efficiency (F5_I04); psychological maturity 
(F5_I05); impulsivity-activity (F5_I06); the type of housing (F6_I01); the family 
circle (F6_I02); the literacy level (F6_I03); profession (F6_I04); leisure activities 
(F6_I05); the pleasure of practicing handball (F6_I06). 
Informatics program SPSS for Windows (Statistical Package for the Social Sciences 
Inc, version 15.0, Chicago, Illinois) was used for the organization and statistical 
treatment. Statistic techniques used: (i) Descriptive statistic; (ii) Kruskall-Wallis 
Tests, to verify the existence of significant differences between the sample groups (F, 
S and NT); (iii) Mann-Whitney Test with Bonferroni correction, to verify which 








The total sample is composed by 71 individuals, 60 of which (84.5%) are male and 11 
(15.5%) are female. Furthermore, 28 of the men (46.7%) belong to the group of 
coaches of teams in formation stages (F), 26 (43.3%) to the group of senior teams 
coaches (S) and 6 (10%) to the group of Portugal national managers (NT), while in 
regards to women, 3 (27.3%) belong to group F, 6 (54.5%) to group S and 2 (18.2%) 
to group NT. The sample being random comprises coaches from 13 out of 24 Local 
Handball Associations, from which 55% belong to two of the larger Handball 
Associations in Portugal (Lisbon and Oporto). 
It is followed the presentation of the results of the opinion of the coaches in regards to 
the importance of the performance factors considered in the questionnaire (Table 1). 
Although the analysis of the multiple comparisons of averages Ranks allows to verify 
which group of trainers attributes greater (or minor) importance to a given 
performance factors, in general it shows that the differences between the groups 




Table 1. Kruskall-Wallis Tests results, to verify the existence of significant differences between the sample groups (F, S and NT); considering 
six performance factors, in regards to the handball player and each of the game positions. 
 
 
 Handball player Wing Backward Left/Right Backward Centre Pivot Goalkeeper 
F S NT p F S NT p F S NT p F S NT p F S NT p F S NT P 
F1 39.44 32.33 37.38 ns 39.73 30.47 27.63 ns 36.59 32.73 34.25 ns 34.68 31.81 40.13 ns 38.36 31.38 32.79 ns 38.37 30.34 36.36 Ns 
F2 34.19 34.25 50.00 ns 35.25 30.39 43.63 ns 33.63 31.40 45.38 ns 32.83 33.40 44.81 ns 35.30 31.73 46.56 ns 36.07 31.11 41.94 Ns 
F3 34.27 34.36 49.25 ns 36.69 33.03 36.75 ns 32.07 33.26 43.63 ns 34.34 33.71 38.13 ns 34.95 32.63 40.13 ns 36.60 32.28 40.06 Ns 
F4 33.23 36.13 46.25 ns 35.38 33.19 32.31 ns 34.86 34.66 32.56 ns 37.24 34.78 27.75 ns 29.91 37.74 38.56 ns 32.55 35.68 32.57 Ns 
F5 37.02 35.14 35.50 ns 32.75 36.48 28.75 ns 37.55 32.06 32.88 ns 34.50 35.42 35.25 ns 33.76 35.00 31.13 ns 34.84 34.77 32.19 Ns 
F6  38.24 32.86 39.88 ns 34.52 31.35 34.00 ns 36.40 31.65 34.50 ns 38.07 30.35 37.63 ns 38.22 30.32 37.19 ns 36.33 31.47 39.63 Ns 
ns: not significant; F: Coaches from formation stages; S: Coaches from senior stages; NT: Coaches from Portugal national teams; F1: Anthropometrical factor; F2: Physical condition factor; F3: 





There are, however, some significant differences when groups of coaches are 
compared in regards to different indicators included in each factor. There are 
significant differences between the coaches in the formation stages and the coaches of 
senior teams, in regards to the importance rate given to the anthropometrical factor of 
the wing (U=310.500, p<0.05), and among the National teams managers and the 
seniors’ coaches about the rate of importance given to the physical condition of the 
handball player (U=69.000, p<0.05) and backward left/right (U=71.500, p<0.05). 
Coaches’ opinions diverge about some indicators (i.e., anthropometric factor, physical 
condition and technique; Table 2). So, according to the study of anthropometrical 
indicators, significant differences can be observed in regards to the importance given 
to fat percentage of handball players (U=336.500, p<0.05) and stature of goalkeeper 
(U=355.000, p<0.05) by  coaches from senior teams and from the formation stages. 
Statistical analysis also showed significant differences in the opinion of handball 
coaches about the handspan of the goalkeeper (H(2)=8.146, p<0.05), being obvious 
that coaches from the formation stages consider it more important than the technical 
staff from Portuguese national teams (U=52.500, p<0.01). Also to backward centre 
and pivot, the technical staff from Portuguese national teams consider the handspan 
less important than coaches from senior teams (BC, U=72.000, p<0.05) and formation 
stages (Pi, U=68.500, p<0.05) respectively. 
By studying the indicators associated to physical condition factor, it is noted that the 
importance given to aerobic power is significantly different (H(2)=6.671, p<0.05), 
between coaches of formation stages and the technical staff from Portuguese national 
teams when considered the handball players (U=65.000, p<0.05), and between the 
coaches from senior teams and national managers when considered the backward 




coaches from formation stages and from senior teams about the importance of the 
back-strength in pivot players (U=322.500, p=0.05). 
In regards to the importance given to technical indicators, it is noted that coaches give 
different rates of importance to the defensive displacements of the handball player 
(H(2)=7.563, p<0.05), to the pass and reception of the backward right/left 
(H(2)=5.953, p<0.05) and to shooting types of the wing (H(2)=6.553, p<0.05) and 





Table 2. Kruskall-Wallis Tests results, to verify the existence of significant differences between the sample groups (F, S and NT); considering 
anthropometrical indicators, physical condition and technique, in regards to the handball player and each of the game positions. 
 Handball player Wing Backward Left/Right Backward Centre Pivot Goalkeeper 
F S NT P F S NT p F S NT p F S NT p F S NT p F S NT P 
F1_I01 36.29 35.31 37.63 ns 37.10 35.41 29.88 ns 35.19 35.92 35.06 ns 37.35 34.58 36.44 ns 36.84 36.13 32.25 ns 40.94 30.78 37.75 Ns 
F1_I02 34.68 35.69 42.38 ns 35.44 33.98 37.13 ns 36.94 34.47 38.50 ns 38.05 33.08 39.75 ns 37.18 34.72 31.64 ns 38.00 35.28 31.13 Ns 
F1_I03 35.52 33.55 43.25 ns 36.82 33.19 39.31 ns 36.74 35.63 30.19 ns 37.35 32.90 38.38 ns 38.66 34.05 28.88 ns 38.44 33.53 36.44 Ns 
F1_I04 34.77 34.16 40.67 ns 38.75 31.67 24.63 ns 38.82 34.11 28.00 ns 40.19 31.65 32.25 ns 37.87 32.74 37.00 ns 39.10 33.55 29.13 Ns 
F1_I05 38.39 35.86 27.31 ns 37.11 35.61 28.81 ns 38.85 35.34 23.13 ns 35.68 38.35 23.75 ns 39.16 35.03 23.13 ns 41.39 33.45 20.63 * 
F1_I06 38.24 34.16 34.69 ns 36.27 36.40 29.00 ns 37.29 34.94 30.75 ns 38.31 33.34 33.00 ns 38.18 33.26 33.81 ns 40.47 32.77 26.81 Ns 
F1_I07 38.03 33.83 31.93 ns 37.87 34.42 30.50 ns 37.15 33.92 35.25 ns 37.94 33.82 32.56 ns 36.71 34.03 36.50 ns 39.23 33.21 29.94 Ns 
F1_I08 29.77 39.37 37.69 ns 33.97 33.05 37.44 ns 35.06 31.93 37.13 ns 35.39 32.21 34.88 ns 36.42 30.36 37.38 ns 35.23 32.04 36.13 Ns 
F2_I01 37.35 33.69 40.00 ns 38.06 31.81 39.88 ns 37.21 32.08 42.13 ns 33.37 36.89 38.38 ns 37.37 31.53 39.86 ns 38.21 33.19 33.94 Ns 
F2_I02 37.13 33.16 43.00 ns 36.32 34.88 39.25 ns 37.69 32.15 40.00 ns 35.95 34.42 37.94 ns 36.77 34.69 33.57 ns 36.08 35.05 35.00 Ns 
F2_I03 37.05 33.70 41.13 ns 38.21 34.15 30.25 ns 36.90 32.69 40.94 ns 36.34 34.21 37.25 ns 37.87 33.13 30.57 ns 39.58 31.61 34.75 Ns 
F2_I04 32.87 37.98 40.19 ns 37.92 33.23 34.94 ns 38.26 33.19 38.50 ns 36.27 36.56 32.69 ns 37.10 34.97 31.38 ns 39.50 31.92 33.88 Ns 
F2_I05 36.13 36.70 32.69 ns 33.81 38.35 31.00 ns 37.47 34.19 28.88 ns 38.10 33.77 32.13 ns 40.65 30.03 33.06 ns 37.25 33.48 32.44 Ns 
F2_I06 29.80 38.81 39.75 ns 33.89 36.31 38.63 ns 35.03 34.44 41.44 ns 34.77 36.08 36.06 ns 34.82 33.18 47.13 ns 39.61 30.56 38.69 Ns 
F2_I07 34.16 37.33 37.81 ns 35.52 33.71 42.38 ns 37.50 32.56 35.06 ns 34.73 36.34 35.25 ns 39.56 31.63 34.75 ns 37.26 33.11 37.94 Ns 
F2_I08 34.05 37.38 38.06 ns 36.00 35.68 32.88 ns 38.24 33.60 32.25 ns 37.21 34.44 33.00 ns 39.34 33.27 29.25 ns 37.55 33.71 34.50 Ns 
F2_I09 33.40 36.95 33.88 ns 33.63 38.03 32.94 ns 36.27 35.65 31.94 ns 35.90 35.61 33.50 ns 38.21 34.37 29.38 ns 39.18 34.05 26.88 Ns 
F2_I10 30.67 37.22 46.75 ns 33.90 34.48 45.63 ns 36.74 30.81 48.88 * 33.37 35.76 42.75 ns 35.76 32.89 44.63 ns 34.87 33.58 45.38 Ns 
F3_I01 39.19 29.98 47.69 * 36.94 30.75 43.44 ns 36.63 28.91 42.56 ns 33.07 34.20 41.00 ns 33.50 32.81 40.19 ns 33.26 30.39 41.19 Ns 
F3_I02 37.24 32.88 43.69 ns 38.19 30.38 39.94 ns 34.63 32.91 35.56 ns 35.63 34.13 36.00 ns 35.60 30.59 40.38 ns 33.21 29.81 34.75 Ns 
F3_I03 37.13 32.33 46.31 ns 34.42 33.75 41.94 ns 35.47 31.15 43.44 ns 36.40 32.23 40.50 ns 33.00 32.03 44.88 ns 34.84 31.54 31.44 Ns 
F3_I04 38.97 31.39 42.94 ns 36.21 32.17 40.94 ns 36.27 30.21 39.25 ns 35.77 33.69 37.19 ns 32.63 36.07 35.63 ns 32.88 33.28 28.50 Ns 
F3_I05 35.32 34.81 43.38 ns 36.45 30.48 46.31 ns 37.69 29.73 44.31 * 38.03 30.58 44.75 ns 35.52 32.28 43.19 ns 33.90 32.29 44.81 Ns 
F3_I06 38.40 31.11 46.25 ns 37.08 29.13 44.94 * 37.10 28.34 42.88 * 34.15 34.31 45.38 ns 36.45 30.50 46.25 ns 32.47 32.42 28.94 Ns 
F3_I07 36.40 33.41 44.81 ns 34.00 32.75 42.94 ns 34.95 30.68 47.13 ns 33.00 34.26 45.38 ns 39.25 29.75 34.50 ns 31.17 30.67 31.38 Ns 
*: p < 0.05; ns: not significant; F: Coaches from formation stages; S: Coaches from senior stages; NT: Coaches from Portugal national teams; F1_I01: importance given to height; F1_I02:  importance given to weight; 
F1_I03:  importance given to armspan ; F1_I04: importance given to biacromial diameter; F1_I05: importance given handspan; F1_I06: importance given to total length of the upper limb; F1_I07:  importance given to 
total length of the lower limb; F1_I08: importance given to the fat percentage; F2_I01:  importance given to displacement velocity; F2_I02: importance given to speed–agility; F2_I03: importance given to lower-
extremity muscle strength (e.g., vertical jump); F2_I04: importance given to lower-extremity muscle strength (e.g., horizontal jump); F2_I05: importance given to back-strength; F2_I06: importance given to upper 
muscle strength; F2_I07: importance given to medium strength; F2_I08: importance given to handgrip strength; F2_I09: importance given to flexibility (e.g., sit and reach); F2_I10: importance given to aerobic power; 
F3_I01: importance given to the defensive displacements; F3_I02: importance given to the different types of covering opponents; F3_I03: importance given to the capacity of recovering balls; F3_I04: importance given 




The formation stages coaches and national managers give greater importance to the 
defensive displacements of the handball player than the coaches of senior teams (F vs. 
S: U=364.000, p<0.05; NT vs. S: U=67.500, p<0.01). National managers give greater 
importance to the pass and reception of the wing player than the coaches of the 
formation stages (U=66.000, p<0.05). At last it is noted that Portuguese national 
managers give greater importance than senior stages coaches to shooting types of the 
wing’s (U=65.500, p<0.05), backward right/left (U=66.000, p<0.05) and pivot 
(U=67.000, p<0.05). National managers also consider significantly more important 
the shooting types done by the right and left backward than coaches from the 
formation stages (U=321.000, p<0.05). Although significant differences were not 
observed among the sample groups (Table 2), when indicators are studied in separate 
it becomes evident that, in regards to the importance of solve on one to one situation, 
the opinion of senior teams coaches diverges slightly of the national managers when 
considered the backward right/left player (U=64.500, p<0.05), and of the coaches 
from formation stages when considered the pivot player (U=321.500, p=0.05). 
The study of the following factors: tactical, psychological and social showed that 
there were not significant differences between the opinion of the sample groups used 
whether it was taken in consideration the handball player and each of the game 








Table 3. Wallis Tests results, to verify the existence of significant differences between the sample groups (F, S and NT); considering tactical, 
psychological and social indicators, in regards to the handball player and each of their game positions.  
 Handball player Wing Backward left/right Backward Centre Pivot Goalkeeper 
F S NT P F S NT p F S NT p F S NT p F S NT p F S NT P 
F4_I01 32.94 37.31 42.63 ns 36.21 32.92 42.75 ns 37.68 30.65 45.88 ns 37.92 31.69 40.88 ns 35.21 33.82 43.13 ns 31.57 30.23 31.25 Ns 
F4_I02 37.92 33.33 39.25 ns 36.55 33.74 38.25 ns 38.03 33.03 35.25 ns 36.48 35.42 32.00 ns 35.69 33.63 42.00 ns 34.98 28.52 36.13 Ns 
F4_I03 34.37 34.36 48.88 ns 33.00 35.81 44.00 ns 34.27 36.47 36.50 ns 34.68 36.26 35.75 ns 33.98 36.11 39.00 ns 33.70 34.71 32.56 Ns 
F4_I04 35.29 34.31 45.50 ns 33.19 34.83 42.63 ns 35.42 33.81 42.38 ns 34.90 34.94 40.00 ns 32.21 36.08 46.00 ns 29.33 36.00 36.63 Ns 
F5_I01 39.82 32.08 36.88 ns 35.58 34.88 33.19 ns 34.28 32.22 30.81 ns 34.65 35.72 29.38 ns 33.20 35.19 32.69 ns 32.15 37.41 28.56 Ns 
F5_I02 37.26 33.56 40.88 ns 35.00 34.06 43.00 ns 39.48 30.10 41.00 ns 35.23 34.73 39.56 ns 36.55 33.15 40.56 ns 32.33 35.45 43.25 Ns 
F5_I03 41.13 30.95 36.31 ns 39.13 32.42 28.69 ns 37.29 32.60 35.13 ns 38.92 31.47 33.06 ns 38.77 31.70 32.75 ns 37.82 31.84 31.25 Ns 
F5_I04 38.66 31.88 42.19 ns 35.32 33.83 38.13 ns 33.68 33.13 44.00 ns 34.81 33.33 42.00 ns 35.24 32.75 42.50 ns 31.89 36.55 41.25 Ns 
F5_I05 39.97 34.34 27.25 ns 36.31 34.57 31.56 ns 38.50 32.27 31.69 ns 37.48 33.90 29.50 ns 39.21 31.85 30.50 ns 33.87 38.03 28.00 Ns 
F5_I06 38.71 32.06 36.38 ns 36.87 34.38 25.75 ns 38.87 32.70 28.63 ns 36.85 34.22 30.75 ns 35.56 35.38 31.38 ns 34.43 36.40 27.63 Ns 
F6_I01 32.48 38.45 39.81 ns 35.42 34.03 37.00 ns 35.56 32.19 38.75 ns 34.79 33.88 35.63 ns 35.77 33.72 36.81 ns 35.67 33.02 35.69 Ns 
F6_I02 34.95 36.06 39.81 ns 36.55 32.53 38.25 ns 36.87 31.53 40.75 ns 34.73 33.80 36.25 ns 35.74 33.48 37.81 ns 36.20 31.92 37.81 Ns 
F6_I03 35.39 36.63 35.88 ns 35.35 36.27 33.06 ns 35.18 35.60 36.38 ns 35.76 36.10 32.19 ns 35.19 36.24 33.81 ns 34.43 36.23 32.38 Ns 
F6_I04 34.68 35.75 42.13 ns 35.98 34.63 37.00 ns 34.74 35.02 40.31 ns 35.73 35.05 36.38 ns 35.23 35.45 36.75 ns 34.08 35.29 37.31 Ns 
F6_I05 34.24 37.38 37.31 ns 36.27 35.65 31.94 ns 35.76 35.06 36.19 ns 36.52 34.43 31.25 ns 36.53 35.13 32.94 ns 36.33 34.42 32.25 Ns 
F6_I06 37.94 35.44 30.75 ns 34.28 35.71 34.94 ns 33.80 35.85 36.19 ns 33.83 35.92 35.81 ns 34.40 35.10 36.88 ns 33.24 35.37 35.69 Ns 
*: p < 0.05; ns: not significant; F: Coaches from formation stages; S: Coaches from senior stages; NT: Coaches from Portugal national teams; F4_I01: importance given to the capacity of creating and occupy spaces; 
F4_I02: importance given to the tactical repertoire (offensive and defensive); F4_I03: importance given to defensive collaboration; F4_I04: importance given to the capacity of diversifying your actions; F5_I01: 
importance given to the anxiety trait in competition; F5_I02: importance given to motivation; F5_I03: importance given to social acceptance/rejection; F5_I04: importance given to self-efficiency; F5_I05: importance 
given to psychological maturity; F5_I06: importance given to impulsivity-activity; F6_I01: importance given to the type of housing; F6_I02: importance given to the family circle; F6_I03: importance given to the 




Nevertheless, by studying each of the indicators that refer to the mentioned factors 
significant difference was observed between the rate of importance given by coaches 
from formation stages and from senior teams in regards to the importance of the social 





In order to reach high performance the athlete has to be confronted with a large 
number of factors (Sáenz-López et al., 2005). It is necessary to approach the handball 
player from a multidisciplinary point of view in order to meet the group of 
characteristics that can explain high performance (Saénz-López et al., 2006). Some 
studies in the literature had already contributed for the development of the modeling 
research in handball (Cercel, 1980; Czerwinski, 1993; Trosse, 1993; Moreno, 1996; 
Laguna and Torrescusa, 2000), and it appears that the study of anthropometrical, 
physical condition, technical, tactical, psychological and social factors, as well as its 
relation with each specific game position represent a current line of investigation with 
scientific pertinence. With this work we tried to identify and characterize the coaches’ 
opinion regarding the performance variables that influence the success of the handball 
athlete in general and for each game position. 
The Figure 1 summarizes the results of this study, and the opinion of each group of 
respondents. This figure gives a good perspective of who give greater importance to 
each factor and performance indicator, according to each game position (W, BLR, 
BC, Pi and GK) and in general (HP). The group of national coaches is the one who 




positions. This is in accordance with the rank of technical indicators, but it is not in 
accordance with the rank of physical condition indicators. The national coaches 
attribute more importance to speed, strength, and aerobic power while the senior team 
managers rarely appear as the ones who give greater importance to any of the ten 
condition indicators considered. In respect to the anthropometric factor and to 
anthropometric indicators is evident from Figure 1 that they are especially important 
to youth team coaches. The study of anthropometric factors particularly done with 
athletes from youth levels is perhaps the research area with greater number of 
scientific works. So it's not surprising that the group of coaches from youth teams 
focus their opinion on anthropometry, although they also selected the physical 
condition and psychological dimension of the elite athletes. It is known that the 
anthropometric characteristics influence the result of a handball game (Fernández et 
al., 2004). However, although it is recognized that exceptional handball players have 
higher values in a set of anthropometrical measures such as stature, (Cercel, 1980; 
Bayer, 1986; Garcia, 1990; Czerwinski, 1993; Trosse, 1993; Moreno, 1996; Álvaro, 
1996), body mass (Cercel, 1980; Bayer, 1986; Czerwinski, 1993; Álvaro, 1996; 
Moreno, 1996; Román, 2001), armspan (Cercel, 1980; Bayer, 1986; Czerwinski, 
1993; Moreno, 1996), biacromial bone breadth (Czerwinski, 1993; Álvaro, 1996; 
Moreno, 1996), handspan (Cercel, 1980; Bayer, 1986; Czerwinski, 1993; Trosse, 
1993; Moreno, 1996), calf girth (Czerwinski, 1993), leg length (Trosse, 1993), girth 
and length of the arm (Czerwinski, 1993; Trosse, 1993), a hip diameter proportionally 
narrow (Czerwinski, 1993), long extremities (Czerwinski, 1993), and a certain type of 
somatotype (Álvaro, 1996), until now, it has not been presented a morphologic model 




In a study of senior teams managers (men and women), of the Brazilian first division, 
Santos (1997) found that the technical and coordinative factors (91.7%), 
psychological (83.3%) and tactical-cognitive (75%) were the most relevant in the 
selection process of athletes of handball. In this study, the classification of tactical, 
psychological and social factors reveals some balance considering the ordering of the 
rating of each group. However, the analysis of the weight associated to each indicator 
show that national coaches give greater importance to tactical and social indicators. 
Also with regard to physiological indicators is clear the position of this group 







High performance handball athlete. Importance given to… HP W BLR BC Pi GK 
 
Anthropometric factor (F1)  A     
Physical condition factor (F2) B  B    
Technical factor (F3)       
Tactical factor (F4)       
Psychological factor (F5)       
Social factor (F6)       
Height (F1_I01)      A 
Weight (F1_I02)       
Armspan (F1_I03)       
Biacromial diameter (F1_I04)       
Handspan (F1_I05)    B C C 
Total length of the upper limb (F1_I06)       
Total length of the lower limb (F1_I07)       
Fat percentage (F1_I08) A  B    
Displacement velocity (F2_I01)       
Speed-agility (F2_I02)       
Lower-extremity muscle strength (e.g., vertical jump) (F2_I03)       
Lower-extremity muscle strength (e.g., horizontal jump) (F2_I04)       
Back-strength (F2_I05)     A  
Upper muscle strength (F2_I06)       
Medium strength (F2_I07)       
Handgrip strength (F2_I08)       
Flexibility (e.g., sit and reach) (F2_I09)       
Aerobic power (F2_I10) C      
Defensive displacements (F3_I01) AB      
Different types of covering opponents (F3_I02)       
Capacity of recovering balls (F3_I03)       
Escape to  opponents (F3_I04)       
Pass and reception (F3_I05)  B     
Shooting types (F3_I06)  B B  B  
Solve on one to one situation (F3_I07)   B  A  
Capacity of creating and occupy spaces (F4_I01)       
Tactical repertoire (i.e., offensive and defensive) (F4_I02)       
Defensive collaboration (F4_I03)       
Capacity of diversifying your actions (F4_I04)       
Anxiety trait in competition (F5_I01)       
Motivation (F5_I02)       
Social acceptance/rejection (F5_I03) A      
Self-efficiency (F5_I04)       
Psychological maturity (F5_I05)       
Impulsivity-activity (F5_I06)       
Type of housing (F6_I01)       
Family circle (F6_I02)       
Literacy level (F6_I03)       
Profession (F6_I04)       
Leisure activities (F6_I05)       
Pleasure of practicing handball (F6_I06)       
Legend:  Coaches from the 
formation stages 
  Coaches from 
the senior stages 
  Coaches from the  
Portugal national teams 
 
 
W: Wing; BLR: Backward Left/Right; BC: Backward  Centre; Pi: Pivot; GK: Goalkeeper; 
Significantly different (p<0.05) according to results of the Mann-Witney test: A, F vs S; B, S vs NT; C, F vs NT. 
Figure 1. Representation of the results of the Kruskall-Wallis test, using as a 
reference the sample group (F, S and NT), that attributes more importance to each of 
the factors, and indicators of performance considered in the study and statistical 





Although the group of national coaches express a stronger position about the 
importance of the physical condition and technical factors, it seems that they give 
greater importance to most of technique and tactics indicators, to some psychological 
indicators already presented and also to socio-economic status of athletes, in 
particular to the indicators (i) type of housing, (ii) family circle and (iii) type of 
profession. But what is the justification for the observed distribution? It is certainly 
not controversial to say that history is full of examples of coaches that, based on their 
experience and intuition, made the right choices, confirmed by the consecration of 
their athletes (Estriga, 2000). However, it seems that each group of respondents 
considers and emphasizes what is their specific practice concerns, i.e., the coaches of 
the youth team select the anthropometric characteristics because they know that 
athlete anthropometric characteristics may influence the result of the game, as 
national coaches, who work with the elite players, they just have to focus their 
investment for a short period of time (e.g., traineeship) on technical and tactical 
intelligence, because as already mentioned, the contribution of individual tactics can 
make all the difference to achieve success. We are thus led to think that the 
specificity, the context and stage of performance, and the requirements and 
constraints of the structure of training and competition explain the differences 
observed between the three groups of trainers, and logically determined their 
selections (factors and indicators). This would mean that trainers and coaches could 
not dissociate the idea about high performance athletes from the concerns they 
experience during their daily practice. However, the results of this study suggested 
that the opinion of coaches (F, S and NT) is similar, since from the 282 variables 
studied it were only observed significant differences in 19, which means the coaches 




trainers and national coaches have the same understanding about what should be the 
selection factors of performance considering a group of handball athletes aged 
between 13 and 16 years. Most of the significant differences (19 variables) occurred 
between coaches from senior teams and technical staff from Portuguese national 
teams (50%), mainly in technical indicators. Also in anthropometrical indicator the 
major differences occurred between the coaches from formation stages and any of the 
others coaches groups, i.e., coaches from senior teams (stature and fat percentage 
indicators), and national managers (the handspan of pivot and goalkeeper players). 
Once more, these observations were in accordance with ours initial observations, i.e., 




The results suggest that coaches have the same theoretical referential about a handball 
athlete witch allows the researchers to invest on a theoretical model not only for the 
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O talento constitui uma das condições fundamentais para aceder à excelência no 
desporto de competição e a sua identificação representa o primeiro passo dum longo 
processo de especialização que permite seleccionar os sujeitos certos. 
Para conhecer as variáveis que os treinadores julgam mais influentes no sucesso do 
atleta de andebol (do sexo masculino), foi aplicado um questionário a 71 treinadores de 
andebol (“Questionário aos Técnicos de Andebol - QTA”; Massuça, 2007). Neste 
instrumento, solicitava-se aos participantes que avaliassem o grau de importância de 
cada factor e indicador de rendimento no sucesso em geral (Andebolista, A) e, que o 
fizessem igualmente para cada uma das posições de jogo que caracterizam a modalidade 
desportiva (Ponta, P; Lateral, L; Central, C; Pivot, Pi; Guarda-redes, GR). 
Conclui-se que: (i) não existe um perfil de atleta de andebol, mas vários, pelo que a 
polivalência e número de perfis inventariados, permite afirmar que o andebol é um jogo 
desportivo colectivo que possibilita a integração de sujeitos com diferentes 
características, ou seja, onde o sucesso pode ser experimentado por atletas com 
diferentes características; (ii) o inventário apresentado (das qualidades necessárias ao 
atleta de andebol de alto rendimento) poderá servir de referência para a construção dum 
modelo de selecção de talentos. 
 









“From talent to a high level of performance. Key requirements to access the excellence 
in handball”: Talent is a key requirement to access the excellence in a competitive sport 
and its identification is the first step of a long process of specialization that allows the 
correct selection of subjects. To understand what the most influent variables to achieve 
success are, a questionnaire was administered to 71 handball coaches ("Questionnaire to 
Technical Handball - QTA"; Massuça, 2007). The coaches were asked to rate the 
importance of each factor and performance indicator considering the success of the 
general male handball player (A) and to do exactly the same for each specific playing 
position (Wing, P; Backward Left/Right, L; Backward Centre, C; Pivot, Pi; Goalkeeper, 
GR). 
We conclude that: (i) there isn’t a an handball athlete profile, but several; this versatility 
and number of profiles, show that handball is a sport game that enables the integration 
of individuals with different characteristics and that success can be achieved by athletes 
with very different features, (ii) the obtained list of qualities necessary to experience 
high-level of performance will also serve as a reference to the study and development of 
a talent selection model.  
 






O termo talento tem origem bíblica. Era um substantivo que denotava uma unidade 
monetária, amplamente usada na Grécia e em Roma (Csikszentmihalyi, Rathunde & 
Whalen, 1993). 
Sobral (1994) distingue o termo talento do termo dotado, referindo que nos dois casos, 
se pode ou não verificar o estado de prontidão desportiva, i.e., enquanto o talento 
manifesta uma elevada aptidão específica para uma forma particular de actividade (uma 
modalidade desportiva), o dotado demonstra capacidades de âmbito mais geral, 
associadas ao que se designa por disponibilidade motora ou por uma habilidade geral 
para realizar tarefas de carácter físico-motor. O termo dotado associa-se a competência 
geral mas o termo superdotado e talento a rendimento específico, pelo que os termos 
"superdotado" e talento devem ser entendidos como sinónimos. 
Hahn (1988) distingue três tipos de sujeitos capazes de triunfar no campo da actividade 
física: (i) aqueles que apresentam um talento motor geral e são capazes de aprender com 
facilidade uma ampla quantidade de tarefas motoras de certa dificuldade (que seriam 
para outros autores os tais dotados ou superdotados); (ii) aqueles que apresentam talento 
desportivo geral e que, para além de terem um grande talento motor geral, estão 
dispostos a submeter-se a um programa de treino desportivo; (iii) aqueles que 
apresentam um talento específico desportivo e que, para além de terem talento 
desportivo, também têm condições para ter rendimento numa modalidade desportiva 
específica. Portanto, para este autor existe como que um sistema de “upgrade” que vai 




Parece que o talento constitui uma das condições fundamentais para aceder à excelência 
no desporto de competição, pelo que a sua identificação representa o primeiro passo 
para seleccionar os sujeitos certos, capazes de alcançar um nível elevado de 
perfeccionismo desportivo alicerçado num processo completo de especialização 
(Manso, Granell, Girón & Abella, 2003). Costa e Alves (1980) referem que o objectivo 
da identificação de talentos é descobrir bem cedo, indivíduos que devido às suas 
capacidades motoras, somáticas e psíquicas, tenham as características necessárias para 
que possam vir a obter bons resultados em alta competição (permitindo, se descoberto a 
tempo, uma maior rentabilidade de investimento desportivo e evitando muitas 
frustrações devido a carreiras desportivas mal orientadas). 
Já o processo de selecção de talentos no desporto têm como principal objectivo 
reconhecer quais os jovens mais aptos ou potencialmente mais capazes de atingir um 
elevado nível de rendimento numa determinada modalidade (Volossovitch, 2000). 
Aceitar que existem sujeitos mais dispostos que outros para triunfar no desporto, foi o 
motivo pelo qual muitos países (e.g., Alemanha, França, Espanha, Austrália e Rússia) 
investiram grande quantidade de meios económicos, humanos e materiais para descobrir 
na sua população mais jovem, aqueles que no futuro deveriam ocupar lugares nas 
selecções nacionais. Em Portugal continua a não ser dada a devida importância à 
problemática de identificação e selecção de talentos e por essa razão estamos 
consideravelmente atrasados (Marques, 1993). Neste contexto, e partindo da convicção 
que a evolução contínua do rendimento desportivo deve basear-se num trabalho 
sistemático (e a longo prazo) com os jovens talentos, é essencial que (à semelhança de 




Segundo Sobral (1982), “a predição do nível de performance que a criança ou o 
adolescente são susceptíveis de atingir alguns anos mais tarde numa dada disciplina 
pode assentar numa base objectiva e constitui um dos desafios mais interessantes que 
hoje se apresenta aos treinadores e aos investigadores em ciências desportivas”. É assim 
imperativo pensar o talento de forma abrangente e complexa, tornando o processo da 
identificação e selecção de talentos como parte integrante dum processo de preparação 
desportiva a longo prazo. No entanto, este processo reveste-se de grande complexidade, 
pelo que só a definição clara dos princípios metodológicos e critérios de selecção (de 
forma cientificamente sustentada), permite aumentar consideravelmente a sua eficácia 
(garantindo à partida uma correcta orientação do jovem na escolha da modalidade). 
A análise do perfil dos campeões em cada modalidade mostra-nos tipologias (nem 
sempre muito convergentes) em que coabitam características comuns (essenciais) e 
diferenciadas. Não parece por isso haver um tipo ideal de desportistas para cada 
desporto, mas vários tipos ideais. Quer isto dizer que, quanto maior o número de 
factores que integram a estrutura do rendimento (como ocorre no jogos desportivos 
colectivos), maior o número de varáveis necessárias para formular o atleta ideal, e mais 
difícil é (probabilisticamente) a solução do problema. 
É evidente que explicar o rendimento é o desejo de muitos técnicos e investigadores do 
fenómeno desportivo. Contudo, a principal dificuldade na modelação da "performance" 
reside exactamente no seu carácter multidimensional, e no facto de se basear numa 
estrutura dinâmica e interactiva em que todos os factores (e indicadores) que integram a 
estrutura do rendimento são importantes e difíceis de hierarquizar (Maia, 1993; Brandão 
& Maia, 1998). Face ao exposto, parece evidente que uma das primeiras tarefas a 




normalmente pressupõe a análise das características morfológicas, funcionais, 
psicológicas e técnico-tácticas dos atletas de alta competição (Zatsiorski, 1979).  
O referido enfatiza a pertinência dos objectivos que nos propomos atingir com o 
presente trabalho (e para o qual utilizámos como referência a modalidade desportiva 
colectiva – andebol), i.e., (i) fazer o levantamento das variáveis que os peritos julgam 
mais influentes no sucesso do atleta de andebol e, (ii) verificar se as variáveis de 
sucesso observadas diferem quando considerada a especificidade do atleta de andebol 





No final da “Acção de Formação e Orientações Técnicas – Época 2006/2007” 
organizada pela Federação de Andebol de Portugal (FAP) foi aplicado o “Questionário 
aos Técnicos de Andebol - QTA” (Massuça, 2007) a treinadores de andebol creditados 
pela FAP. Responderam voluntariamente ao questionário 71 treinadores de andebol (31 
dos escalões de formação, 32 do escalão sénior e 8 das selecções nacionais de Portugal). 
Num estudo prévio, Massuça e Fragoso (em refree) observaram que a opinião dos 
treinadores é semelhante em 93.26% dos casos, ou seja, das 282 variáveis estudadas 
apenas em 19 foram observadas diferenças significativas entre os treinadores de 
escalões de formação, treinadores de equipas seniores e os seleccionadores nacionais de 
Portugal. Face ao exposto, foi feita a opção metodológica de (neste estudo) não 
discriminar o âmbito de prática em que os treinadores/seleccionadores se inseriam. 




(ii) Prática desportiva, (iii) Critérios de identificação de andebolistas de (alto) 
rendimento desportivo, e (iv) Sugestões. Neste estudo, são analisadas apenas as 
respostas da terceira dimensão do questionário, na qual se solicitou aos participantes 
que avaliassem a importância dos factores e indicadores de rendimento do atleta de 
andebol sénior (do sexo masculino) de alto rendimento (em geral ou andebolista, A; de 
cada uma das posições de jogo que caracterizam a modalidade: ponta, P; lateral, L; 
central, C; pivot, Pi; guarda-redes, GR). 
Para classificar as variáveis utilizou-se uma escala descritiva de avaliação tipo Likert de 
5 pontos (1 = Pouco Importante; 2 = Nada Importante; 3 = Importante; 4 = Muito 
Importante; 5 = Muitíssimo Importante). 
No total foram estudadas 47 variáveis para cada uma das seis situações (A, P, L, C, Pi e 
GR; n = 242). Seis variáveis correspondem à importância atribuída ao: factor 
antropométrico (F1); factor condição física (F2); factor técnica (F3); factor táctica (F4); 
factor psicológico (F5); factor social (F6). As restantes 41 variáveis são referentes à 
importância atribuída aos indicadores: estatura (F1_I01); massa corporal (F1_I02); 
envergadura (F1_I03); diâmetro biacromial (F1_I04); envergadura da mão (F1_I05); 
comprimento total do membro superior (F1_I06); comprimento do membro inferior 
(F1_I07); percentagem de massa gorda (F1_I08); velocidade de deslocamento (F2_I01); 
velocidade–agilidade (F2_I02); força inferior (e.g. impulsão vertical; F2_I03); força 
inferior (e.g. impulsão horizontal; F2_I04); força dorso-lombar (F2_I05); força superior 
(F2_I06); força média (F2_I07); força de preensão manual (F2_I08); flexibilidade 
ísquio-lombar (F2_I09); potência aeróbia (F2_I10); domínio dos deslocamentos 
defensivos (F3_I01); domínio de diferentes tipos de marcação (F3_I02); capacidade de 




(F3_I05); remate (tipos; F3_I06); domínio do 1x1 (fintas; F3_I07); capacidade de criar 
e ocupar espaços (F4_I01); domínio dos meios tácticos ofensivos e defensivos (F4_I02); 
colaboração defensiva (F4_I03); capacidade de variar as suas acções (F4_I04); traço de 
ansiedade em competição (F5_I01); motivação (F5_I02); aceitação/rejeição social 
(F5_I03); auto-eficácia (F5_I04); maturidade psicológica (F5_I05); impulsividade-
actividade (F5_I06); tipo de habitação (F6_I01); agregado familiar (F6_I02); nível de 
escolaridade (F6_I03); profissão (F6_I04); ocupação dos tempos livres (F6_I05); gosto 
pela prática do andebol (F6_I06). 
As técnicas estatísticas utilizadas foram: (i) estatística descritiva (Mediana; ver Hill & 
Hill, 2002) e (ii) Teste de Friedman (para detectar diferenças significativas entre os 
valores centrais das 6 situações estudadas). Para a construção dos perfis, a importância 
relativa de cada um dos indicadores (%) foi calculada com recurso a procedimentos 
matemáticos simples (% Indicador = (I-1)/4 x [(F-1) x 0.25], sendo I = mediana da 
importância atribuída ao indicador; F = mediana da importância atribuída ao factor de 
rendimento). A organização e análise estatística foi efectuada com os programas 
informáticos (i) Microsoft® Office Excell 2007 e (ii) SPSS for Windows (Statistical 
Package for the Social Sciences Inc, versão 15.0, Chicago, Illinois) para α = 0.05. 
 
 
 5. Resultados 
 
A análise das respostas ao questionário permite observar que, relativamente aos factores 




diferem significativamente entre pelo menos duas posições de jogo, à excepção do 
factor social. 
No que concerne aos indicadores de rendimento, observam-se diferenças significativas 
de classificação, entre as situações estudadas, para todos os indicadores antropométricos 
e técnicos. Também se observam diferenças significativas em todos os indicadores de 
condição física (à excepção da flexibilidade ísqui-lombar), assim como para a 
generalidade dos indicadores tácticos (à excepção da colaboração defensiva). 
No entanto, relativamente aos indicadores psicológicos, apenas se observa diferença 
(significativa) relativamente ao indicador motivação. Também não existem diferenças 
significativas para a generalidade dos indicadores sociais, à excepção do agregado 
familiar, profissão e gosto pela prática do andebol. 
Os resultados permitem também constatar que, segundo os treinadores inquiridos, não 
existe um único perfil de atleta de andebol de alto rendimento (do sexo masculino), mas 
sim vários. Na Tabela 1 estão sinalizadas as situações em que se observam diferenças 
significativas entre os valores centrais das seis situações estudadas. 
Assim, tendo como referência a mediana da importância atribuída pelos participantes a 
cada um dos factores e indicadores de rendimento (Tabela-1), construiu-se o perfil geral 
e os 5 perfis (um para cada posição de jogo) idealizados pelos peritos. Observando a 









Tabela 1. Medianas e resultados estatísticos das respostas dos treinadores. 
Importância atribuída ao ... A P L C Pi GR X
2
(5) Sig.  
Factores   
Antropométrico 4 3 5 4 5 5 204.828 0.000 *** 
Condição física 4 4 5 5 5 4 28.896 0.000 *** 
Técnica 4 5 4 5 4 5 74.669 0.000 *** 
Táctica 4 4 4 5 4 4 58.732 0.000 *** 
Psicológico 4 4 4 4 4 5 36.789 0.000 *** 
Social 4 4 4 4 4 4 6.830 0.234 NS 
Indicadores   
Altura ou estatura 4 3 4 4 4 4 201.673 0.000 *** 
Peso ou massa corporal 4 3 4 3 4 4 130.120 0.000 *** 
Envergadura dos membros superiores 4 3 4 4 4 5 155.287 0.000 *** 
Diâmetro biacromial 3 3 4 3 4 4 61.741 0.000 *** 
Envergadura da mão 4 4 4 4 4 4 32.284 0.000 *** 
Comprimento total do membro superior 4 4 4 4 4 4 52.198 0.000 *** 
Comprimento do membro inferior 4 4 4 4 4 4 68.808 0.000 *** 
Percentagem de massa gorda 4 4 4 4 4 4 17.380 0.004 ** 
Velocidade de deslocamento 4 5 4 5 4 4 94.363 0.000 *** 
Velocidade-Agilidade 4 5 4 5 4 5 100.307 0.000 *** 
Força inferior (e.g., impulsão vertical) 4 4 4 4 4 4 20.358 0.001 ** 
Força inferior (e.g., impulsão horizontal) 4 4 4 4 4 4 20.890 0.001 ** 
Força dorso-lombar 4 4 4 4 4 4 29.041 0.000 *** 
Força superior 4 4 4 4 4 4 45.292 0.000 *** 
Força média 4 4 4 4 4 4 21.803 0.001 ** 
Força de preensão manual 4 4 4 4 4 4 21.053 0.001 ** 
Flexibilidade ísquio-lombar 4 4 4 4 4 4 7.102 0.213 NS 
Potência aeróbia 4 4 4 4 4 4 40.861 0.000 *** 
Domínio dos deslocamentos defensivos 4 4 4 4 4 4 36.716 0.000 *** 
Domínio dos diferentes tipos de marcação 4 4 4 4 4 3 63.019 0.000 *** 
Capacidade de recuperar bolas  4 4 4 4 4 4 29.806 0.000 *** 
Capacidade de desmarcação 4 4 4 5 4 3 81.584 0.000 *** 
Passe e recepção 5 5 5 5 5 4 23.527 0.000 *** 
Remate (tipos) 4 5 5 5 5 3 91.561 0.000 *** 
Domínio do 1 x 1 (fintas) 4 5 5 5 4 3 86.314 0.000 *** 
Capacidade de criar e ocupar espaços 4 4 4 5 5 3 93.221 0.000 *** 
Domínio dos meios tácticos (of. e  def.) 4 4 5 5 4 4 59.660 0.000 *** 
Colaboração defensiva 5 4 4 5 4 4 7.444 0.190 NS 
Capacidade de variar as suas acções 5 5 5 5 4 5 13.736 0.017 * 
Traço de ansiedade em competição 4 4 4 4 4 4 9.870 0.079 NS 
Motivação 5 5 5 5 5 5 14.532 0.013 * 
Aceitação/rejeição social 4 4 4 4 4 4 8.978 0.110 NS 
Auto-eficácia 4 4 4 4 4 4 2.952 0.707 NS 
Maturidade psicológica 4 4 4 4 4 4 5.050 0.410 NS 
Impulsividade-actividade 4 4 4 4 4 4 5.664 0.340 NS 
Tipo de habitação 3 3 3 3 3 3 4.433 0.489 NS 
Agregado familiar 3 3 3 3 3 3 23.600 0.000 *** 
Nível de escolaridade 3 3 3 3 3 3 2.718 0.743 NS 
Profissão 3 3 3 3 3 3 24.939 0.000 *** 
Ocupação dos tempos livres 3 3 3 3 3 3 2.500 0.776 NS 
Gosto pela prática do andebol 5 5 5 5 5 5 20.861 0.001 ** 



















Figura 1. Perfil definido pelos treinadores de andebol portugueses (n = 71) para o atleta de 
andebol de alto rendimento (em %) em geral (A), e para cada uma das posições de jogo que 






O que é ser sujeito com talento? Um questionário feito a pais de sujeitos de reconhecido 
talento, inscritos no programa de Arte para Estudantes Dotados e com Talento, na 
Universidade de Western Illinois, revela que os pais atribuíam a habilidade artística dos 
filhos, ao seu talento, ao facto de estarem envolvidos nessas tarefas em casa e na escola 
e também ao facto de terem o pai e (ou) a mãe ligado(s) à mesma arte. Também 
referiram que as crianças apresentavam uma motivação intrínseca e a sua aplicação e 
esforço estava relacionada com o facto de quererem ser melhores. Csikszentmihalyi, 
Rathunde e Whalen (1993) referem que os sujeitos com talento são curiosos 
intelectualmente (inteligentes) e activos na recepção de informação (sensíveis). Ao 
mesmo tempo, expressam um forte e extraordinário desejo de se superar (realização) e 
estão dispostos a preservar a ordem para obter os seus objectivos (resistentes), 
preferindo liderar os outros para controlar melhor as suas reacções (dominância). Os 
sujeitos com talento gostam de prender a atenção dos outros (exibição) e são menos 
dados a situações que questionem ou julguem o seu valor (humilhação). Em suma, este 
tipo de atributos estão presentes quer a nível cognitivo e motivacional, quer a nível 
social. 
Os resultados deste estudo permitem afirmar que o atleta de andebol de alto nível de 
rendimento (do sexo masculino) deve ser alto e forte, destacando-se critérios 
antropométricos, como a estatura (embora seja um factor hereditário, menos 
influenciável por factores externos, parece essencial no jogo moderno), a massa 
corporal, a envergadura e a envergadura da mão. Também no aspecto atlético enfatiza-




muito elevada), ser potente (conseguir realizar um forte lançamento e um salto elevado) 
e possuir uma capacidade energética que lhe permita atrasar ao máximo os efeitos da 
fadiga (e a consequente diminuição da sua eficácia). 
Sabendo que as condições individuais têm diferente poder explicativo do rendimento, é 
evidente que a ponderação da importância de cada característica individual permite 
estabelecer perfis, ou seja, construir o que alguns autores denominam de desportograma 
(Geron, 1978). Neste contexto, a Figura-1 permite constatar que os treinadores atribuem 
a máxima importância à (i) envergadura e motivação do guarda-redes, (ii) ao domínio 
do passe e recepção, tipos de remate e domínio do 1 x 1 do ponta, e (iii) à velocidade, 
agilidade, capacidade de desmarcação, domínio do passe e recepção, tipos de remate, 
domínio do 1 x 1, capacidade de criar e ocupar espaços, domínio dos meios tácticos 
ofensivos e defensivos, à colaboração defensiva e capacidade de variar as acções do 
central. Depreende-se assim (a partir do número de perfis inventariados) que o andebol 
é um jogo desportivo colectivo que possibilita a integração de sujeitos com 
características distintas, ou seja, é uma modalidade desportiva colectiva na qual o 
sucesso pode ser experimentado por atletas com características diferentes (i.e., perfis 
diferentes).  
Mas, serão as características do um sujeito com talento atributos naturais? Muitos 
acreditam que alguns seres humanos são detentores à nascença de melhores “atributos” 
(dádivas) do que outros (e.g., sentidos apurados, melhor capacidade de memorização, 
entre outros). Outros porém estão convictos que a diferença de alguns não está no 
tamanho do pacote de atributos recebido, mas resulta da utilização e aproveitamento 
dado durante a vida a todos esses atributos (Csikszentmihalyi, Rathunde & Whalen, 




grandes proezas humanas e a aquisição do conhecimento em geral se explicam melhor 
através da experiência, das preferências, das oportunidades de prática, do treino e da 
realização de tarefas difíceis (Howe, Davidson & Sloboda, 1998). Segundo 
Csikszentmihalyi, Rathunde e Whalen (1993), o talento é composto por características 
individuais (que são em parte herdadas e em parte desenvolvidas durante o crescimento 
pessoal), características culturais (que recorrem a sistemas de regras que definem certos 
desempenhos como significativos e valiosos) e características sociais (compostas por 
pessoas e instituições cuja tarefa é decidir se um certo desempenho será considerado 
valioso ou não). Por outras palavras, o talento é um rótulo de aprovação social que 
colocamos em determinadas características que têm um valor positivo num contexto 
particular. Quer isto dizer que, se alguém tem talento deverá fazer uso dessa 
circunstância e aprender a desempenhar os “standards” do estado de arte relativo a certo 
talento específico e encontrar oportunidades, após ter desenvolvido as suas capacidades, 
para usar o mesmo talento. Também sabemos que não é possível medir o talento inato, 
contudo é possível examinar a actividade realizada no passado e verificar as 
aprendizagens e os desempenhos a cada momento (Hyllegard, 2000), podendo projectar 
o futuro. Portanto, apesar da diversidade de perfis, é evidente que para integrar o alto 
rendimento desportivo, o atleta de andebol deve reunir uma série de condições 
específicas que lhe permitam destacar-se da normalidade estatística, concedendo-lhe a 
possibilidade de aceder ao grupo dos melhores (Blanco, 2004). 
Mas será que nos devemos preocupar com o talento durante o processo educativo em 
geral e de desenvolvimento desportivo em particular? Será esta preocupação uma 
responsabilidade da sociedade que merece ser estudada cientificamente? Existe algum 




Parece, tal como apresentámos, que ter talento reflecte ter determinadas atitudes, 
diferenças individuais, habilidades, ou potencialidades que em última análise fazem 
parte da estratégia evolutiva da espécie humana. Se fôssemos semelhantes, cresceríamos 
e evoluiríamos para organismos cada vez mais especializados. Neste caso estaria posta 
em causa a adaptação a condições variáveis e a taxa de mudança cultural estaria 
comprometida passando a ser assim lenta e previsível. Ao contrário a diversidade será 
então a base da nossa capacidade criadora. 
Acreditamos pois que existem indivíduos mais dispostos que outros a triunfar no 
desporto em geral, e na modalidade de andebol em concreto, e sendo esta premissa 
verdade, então por respeito à natureza humana à sua diversidade e às estratégias 
selectivas e evolutivas responsáveis pela enorme criatividade adaptativa do ser humano, 
julgamos justificar-se o investimento na identificação e desenvolvimento de atletas 
talentosos. Assim, a configuração do perfil do atleta de andebol, a partir do inventário 
das qualidades necessárias para prática de alto nível, poderá servir de referência para a 
construção do modelo de identificação de talentos no andebol, onde a avaliação das 
capacidades do atleta, e a sua predição, podem ser comparadas e confrontadas com o 
modelo idealizado pelos treinadores. 
Todos nós fomos abordados sobre a impossibilidade económica de se fazer 
identificação e selecção de talentos. Muitas vezes medimos o custo do que gostaríamos 
de realizar mas não medimos o que gastamos por não termos realizado. Esta é a questão 
essencial. Por outro lado achamos que fazer identificação e selecção só é possível a 
partir de uma ampla base de recrutamento que de facto se torna pesado sobretudo 
quando existem grandes restrições económicas. É evidente que um processo de 




obriga a um número muito elevado de praticantes só é possível em países de grandes 
dimensões. Como quantidade nem sempre é sinónimo de qualidade, pensamos que será 
economicamente mais viável identificar, conhecer e avaliar os critérios de identificação 
e selecção e, só depois procurar os que a eles melhor se ajustam.  
A modelação do fenómeno desportivo tem servido de base ao desenvolvimento de 
baterias de testes simplificadas que, para além de permitirem uma selecção mais eficaz 
dos atletas, permitem simultaneamente rentabilizar o treino. São vários os testes e as 
medidas ao nosso alcance que se podem utilizar para (i) aceder ao talento desportivo, 
(ii) identificar certas habilidades que necessitam de ser melhoradas, (iii) fornecer 
valores de referência para estudar a efectividade dos programas de treino e (iv) definir 
objectivos de treino realísticos (Harman & Pandorf, 2000). No entanto, julgamos que na 
ausência de um modelo teórico que garanta o enquadramento e a interpretação dos 
dados obtidos nas avaliações dos atletas, esses dados não passam duma massa de 





Este estudo permite constatar que, segundo os treinadores de andebol (n = 71), não 
existe um perfil de atleta de andebol, mas vários. Assim, a polivalência e número de 
perfis inventariados, permite concluir que o andebol é um jogo desportivo colectivo que 
possibilita a integração de sujeitos com diferentes características, ou seja, onde o 




Relativamente às qualidades necessárias para a prática de andebol ao mais alto nível, 
julgamos que o inventário apresentado poderá servir de referência para o processo de 
identificação, selecção e desenvolvimento de talentos, i.e., servir de referência para a 
construção dum modelo de selecção de talentos. Contudo, os seis perfis que 
apresentámos devem agora ser avaliados segundo métodos e instrumentos credíveis, 
pelo que devem ser criadas condições de avaliação que possam justificar e validar 
cientificamente os perfis desenhados. 
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Handball is a competition game of two teams in a friendship framework, with specific 
position demands. So, the aims of the current study were to define and evaluate handball 
players at different playing position and, to identify variables that allow to distinguish 
handball players with different playing roles. 
Thirty-four (age 23.35 ± 4.66 years, stature 182 ± 6.34 cm, body mass 85.39 ± 11.39 kg) adult 
professional male handball players were studied and, playing positions was recorded, i.e. 
goalkeeper (n=6), wing (n=8), pivot (=4), back left/right (n=9) and back centre (n=7).  
Measurements for each participant were undertaken according to four categories: 
anthropometric (proportionality, somatotype and body composition), physiological, 
psychological profiling and handball-specific skills (technical skills and game intelligence 
profile). 
Statistical analysis involved variables description, though mean and standard deviation. Each 
of these data sets was analysed using separate multivariate analyse of variance (MANOVA) 
in which playing position was the between participant variable. Univariate analysis of 
variance (ANOVA) and multiple comparisons test (LSD, Post Hoc Test) were used when 
appropriated. Follow-up stepwise discriminant function analysis was used for all data sets to 
determine which combination of measures best discriminated between the five playing 
position groups, and finally all previous discrmininant variables were analysed together (Enter 
Discriminant Analysis). For all analyses, 5% was adopted as the significance level. 
The battery tests proved to be of practical significance and to discriminate with success 
between the studied groups. Although the paying positions showed to be distinguished 
through  a range of individual measures (13 anthropometric measures, 2 physiological 




discrimination between them was optimized when a multivariate profile was adopted and the 
total arm length, skin mass, left handgrip, shooting types, ability to create and occupy spaces 
and self-efficacy were considered as the strongest predictors of playing positions in handball. 
First (Λ = 0.032, X
2
(24) = 94.411, p < 0.001), second (Λ = 0.203, X
2
(15) = 43.863, p < 0.001) 
and thirth (Λ = 0.493, X
2
(8) = 19.453, p < 0.05) functions explain 97.4%  of variance 
(comulative). In conclusion, different playing positions profiles may be distinguished on a 
combining and interdisciplinary scientific approach. 
 









Talent identification programs have been traditionally focused on individual sports evaluated 
with discrete physical and physiological characteristics and limited attention has been directed 
towards predicting performance in team sports (Hoare, 2000). As far as handball is concerned 
an increase in status as a sport has been observed since its introduction in 1972 into the 
Summer Olympic Games. This competition game has high cultural relevance and a particular 
performance context with established developmental structures and with different levels of 
representation for males and females (Kavak & Tutkun, 2005). 
It is necessary to assess the needs and differences of each playing positions culturally 
accepted as important for all existing collective sports. 
The contributions of anthropometric factors to performance in a range of sports have already 
been the subject of review (Eston & Reilly, 2001), and it seems that body mass and 
acceleration, along with the stature are determinants of performance when considering the 
throwing events (Reilly, 2001), in other words, to being tall and heavy built are great 
advantageous for success in handball. 
A group of authors (Srhoj, Marinović & Rogulj, 2002) studied the common morphological 
features of senior handball players (n=49) of three top-quality Croatians handball teams and 
analysed their specificities, i.e. the variation between the four playing positions (back court 
players, wings, pivots and goalkeepers) and observed that (i) back court players and 
goalkeepers are superior in terms of skeletal dimensions and circumferences, (ii) line players 
(i.e., wing and pivot), have somewhat lower longitudinal measures, and pivots showed bigger 
volumes and a slightly higher fat than other players, (iii) cluster analysis revealed a greater 
homogeneity in the morphological profiles of  line players (wing and pivot) than in the 




morphological characteristics) suggested that the more experienced players were earlier 
successfully subjected to a selection process and oriented to a particular playing position 
(because of the observed correspondence between their body-type and specific kinetics 
demands of the position in question). So, in top-quality team handball it would be 
recommendable to select players whose morphological profiles are as compatible as possible 
with the demands of positional specificities (Srhoj, Marinović & Rogulj, 2002). In this 
context, Rogulj, Srhoj, Nazor, Srhoj and Cavala (2005) suggested that the impact of kinetics 
specificities of a particular playing position on the development of players' anthropometric 
profile should be scientifically tested. 
Coaches examines an athlete from many perspectives in order to determine if they will be 
successful, and this assessment most often includes an examination of physical ability as 
coaches often attribute athletic success to talent and physical characteristics (Hyllegard, Radlo 
& Early, 2001). 
Pyne, Gardner, Sheehan and Hopkins (2006) have evaluated the utility of fitness assessment 
in the Australian Football League players’ selection and have concluded that fitness 
assessment is useful not only to differentiate between player positions but also to identify 
some annual trends in Australian football recruitment characteristics. 
We know that field games incorporate acyclical patterns of movement and that its intensity of 
exercise varies in a relatively unpredictable manner. During game, handball players perform 
intermittent exercise and different type of activities as jumps, turns, tackles, high speed runs 
and sprints. Agility is also an essential motor ability mainly in the defensive role of players, 
because they move very often and they have to cover a distance of 3-4 m (Oxyzoglou, 
Hatzimanouil, Kanioglou & Papadoulou, 2008), and sprint performance is considered an 
important fitness component of handball physical performance (is related with high intensity 




exercise as the most important fitness characteristics of handball players and its improvement 
have been defined as power endurance (Siegler, Gaskill & Ruby, 2003). Moreover, 
Delamarche, Gratas, Beillot, Dassonville, Rochcongar and Lessard (1987) showed the need 
for an excellent maximal aerobic power and capacity in handball players (n=7, age 18-21 
years). 
Furthermore, leg power is an essential component for success in sports and in athletic 
performance (Shetty, 2002). In handball, the explosive strength appears in some fast 
movements, as fast direction changes, jumps, throws and dribbles all of it performed during 
high intensity activity. The Bosco tests (Bosco, Luhtanen & Komi, 1983) are an attractive 
way to analyse the explosive strength performance for activities that involved repeated use of 
the stretch-shortening cycle in jumping motions of the lower extremity (Massuça, 2007).  
Success is multidisciplinary and the quantitative interface between anthropometry and 
physiology or between structure and function are more important in the selection of 
appropriate athletes for appropriate sports than the described characteristics alone. 
Hoare (2000) observed in basketball players that anthropometric (differences across some 
playing positions and between different practice levels) and physiological profiling 
(differences in speed and agility) can contribute to selection procedures in junior players. Also 
Ostojic, Mazic and Dikic (2006) described structural and functional characteristics of elite 
Serbian players and evaluated whether players in different positional roles had different 
physical and physiological profiles, demonstrating a strong relationship between body 
composition, aerobic fitness, anaerobic power, and positional roles. Also recently, Sallet, 
Perrier, Ferret, Vitelli and Baverel (2005) observed that many physical differences, mostly 
size, exist when considering different playing position, however these differences have no 
relationship with the level of play of professional players. The authors concluded also that (i) 




even if there are observable VO2max differences due to inter-individual profiles, and (ii) 
anaerobic capacity seems to be a better predictor of playing level. 
While recognizing the great interface between anthropometric and physiologic characteristics, 
some authors assume that this interface is not well studied and developed when considering 
the game positions (Sallet, Perrier, Ferret, Vitelli & Baverel, 2005). 
In soccer, Gil, Gill, Ruiz, Irazusta and Irazusta (2007) concluded that anthropometric and 
physiological differences exist among young non-elite players who play in different positions, 
and that these differences are related with their different workload in the game. It is thus clear 
that there are marked individual differences in anthropometric and physiological 
characteristics among players of team sports because they have to adapt themselves to the 
physical demands of the game. 
The question we must ask then, and after having assessed the importance of morpho-
functional field is: How much of an athlete’s specificity stems from other attributes? 
The field of sports psychology is based on the idea that psychological attributes and mental 
skills also contribute to athletic success (Laguna & Ravizza, 2003; Smith, Schultz, Smoll & 
Ptacek, 1995). Abbott and Collins (2004) advocated, while emphasizing the multidimensional 
nature of talent, that talent identification and development schemes need to recognize the 
essential role of psychology in the ability of individuals to fulfil their sporting potential. 
Task orientation is consistently considered as a positive motivational construct in sport 
involvement (see Roberts, 2001), and the adoption of positive motivational strategies 
facilitate positively sport participation (Lu, 2008). Li and Chi (2007), suggested that in 
handball players (age 16.2 ± 1.5 years) the perceptions of competence and task orientation 





Much of the psychological research has been conducted, over the past 30 years, using the 
Sport Competition Anxiety Test (SCAT) (see Dunn & Dunn, 2001). However, coaches may 
be skilled at rating sports-related behaviours and attributes but they are less reliable at 
assessing competitive anxiety in their team members (Corcoran, 1989). 
Nevertheless, handball performance depends upon a myriad of factors and, so a large group of 
characteristics of elite players can be investigated. However, only a limited number of studies 
offer this multidisciplinary demands and players’ fitness is considered regarding the different 
playing position. So, the aims of the current study were to define and evaluate handball 
players at different playing position, and to identify the variables that allow to distinguish 





3.1. Study procedure and subjects 
 
The experimental protocol was in accordance with the Declaration of Helsinki and was 
approved by the scientific and ethic committees of the Faculty of Human Kinetics (Technical 
University of Lisbon, Portugal). Before inclusion in the study, the objectives and procedures 
were explained to subjects, and written informed consent was obtained. 
Thirty-four (age 23.35 ± 4.66 years) professional adult male handball players of the 
Portuguese League (LPA) were studied and, playing positions was recorded, i.e. goalkeepers 
(GK, n=6), wings (W, n=8), pivots (Pi, n=4), backs left/right (Backs LR, n=9) and backs 
centre (Backs C, n=7). All participants were tested during the competitive period and, 




anthropometric (proportionality, somatotype and body composition), physiological, 
psychological profiling and handball-specific skills (technical skills and game intelligence 
profile). The procedures used for each set of measurements are described below. 
 
 
3.2. Anthropometric profiling 
 
Thirty-three anthropometric dimensions were obtained following the protocol in Fragoso and 
Vieira (2005). The dimensions included measures of stature (cm), body mass (kg), sitting 
height (cm), armspan (cm), nine skinfolds (mm), eight girths (cm), six breaths (cm), and six 
lengths (cm).  
The nine skinfolds were biceps, triceps, subscapular, suprailiac, abdominal, calf, crural, chest 
and midaxillary. The eight girths were head, upper arm, maximum upper arm, maximum 
forearm, chest, waist, crural and maximum calf. Six breaths were biacromial, thorax 
transverse, thorax sagital, biiliocristal, biepicondylar humerus and biepicondylar femur. Six 
lengths were from acromiale-radiale, radiale-stylion, mid-stylion-dactylion, transverse hand, 
radiale-dactylion and total arm (acromiale-dactylion). 
Anthropometric measurements were obtained using portable measurement devices. Stature 
and heights were measured without shoes and headcovers, using a portable Anthropometer 
(Anthropometric Kit Siber-Hegner Machines SA GPM, 2008) calibrated to the nearest 0.1 
cm. Body mass was measured with subjects wearing light clothing and without shoes, to the 
nearest 0.1 kg, using a scale (Body Mass Scale Vogel & Halke – Germany - Secca model 761 
7019009, 2006) calibrated with known weights. Skinfold thickness was obtained using a 




sliding calliper (Anthropometric Kit Siber-Hegner Machines SA GPM, 2008), girths using a 
“Rosscraft Anthropometric Tape”. 
All measures were taken by a group of anthropometrics accreditated by International Society 
of the Advance of Kinanthropometry (ISAK), under the supervision of a ISAK Level 4.  
Measurements were gathered and used to evaluate proportionality, somatotype and body 
composition. The somatotype was determined according to Head-Carter anthropometric 
protocol (see Carter & Heath, 1990). The fractionation of body mass (skin, adipose, bone, 
muscle and residual tissue masses), obtained according Kerr (1988) protocol was used to 
evaluate body composition. 
 
 
3.3. Physiological profiling 
 
Fourteen variables were recorded for each player following the protocol in Massuça (2007). 
These included speed (30 m sprint and speed-agility performance), vertical jump (standing 
vertical jump, countermovement vertical jump, Abalakov jump, drop jump (40 cm), standing 
vertical jump adapted to arms and countermovement vertical jump adapted to arms), sit ups 
(in 60 s), dynamometry performance (back strength, left and right handgrip strength), aerobic 
performance (estimated VO2max) and sit and reach performance. 30 m sprint and agility times 
were recorded using electronic timing lights (BROWER Timing Systems, Salt Lake City, 
Utah USA). Vertical jumps followed the procedure reported in Bosco protocol (Bosco, 
Luhtanen & Komi, 1983) and an ergo-jump (Digitime 1000, Digitest Finland) was used to 
measure vertical jump. To measure handgrip strength (see Grosser & Starischka, 1988) was 
used a Jamar Hidraulic Hand Dynamometer (by Sammons Preston Bolingbrook) and to 




estimated VO2max values were calculated using the Cooper test [VO2max = 22.351 x (meters / 
1000) – 11.288] and to perform the sit and reach test was used a flex tester (AcuFlex Sit & 
Reach, from Fitness Giant). 
Globally, these physiological evaluations considered measures of dynamic muscular strength 
and endurance, muscular power, isometric strength, speed and cardiovascular endurance, and 
were obtained by the same investigator, who was experienced in the procedure. 
 
 
3.4. Technical skills and game intelligence profiles 
 
To achieve this purpose, two handball expert coaches evaluated all participants according to 
two categories (see Blanco, 2004), i.e. motor/technical skills profile and cognitive and game 
intelligence profile (tactical profile). 
In motor/technical skills profile were considered seven dimensions: (i) defensive 
displacements, (ii) types of marking, (iii) ability to retrieve balls, (iv) ability to escape the 
opponent, (v) pass and reception, (vi) shooting (types) and (vii) 1 vs 1. In cognitive and game 
intelligence profile were considered four dimensions: (i) ability to create and occupy spaces, 
(ii) offensive and defensive battle, (iii) defensive collaboration and (iv) ability to vary their 










3.5. Psychological profiling 
 
All participants completed three psychological tests (three questionnaires). Two were sport-
specific: the Task and Ego Orientation in Sport Questionnaire (QOMD-TEOSQ), a modified 
trait-based version of Duda and Nicholls (Duda, 1989), and the Sport Competition Anxiety 
Test (SCAT-2) modified by Serpa, Pereira and Freitas (1991), a trait-based version of 
Martens, Vealey and Burton (1990). The QOMD-TEOSQ provided a measure of motivational 
orientation, while the SCAT indicated players’ predisposition towards anxiety. The third 
questionnaire, the Portuguese Inventory of Self-Perception (ICAC) validated by Vaz Serra 
(1986) provided measures of (i) social acceptance/rejection, (ii) self-efficacy, (iii) 
psychological maturity, (iv) impulsivity-activity and (v) self-concept. 
 
 
3.6. Statistical treatment 
 
Statistical analysis involved variables description, like mean and standard deviation results. 
Each of these data sets was analysed using separate multivariate analyse of variance (Non-
Parametric MANOVA) in which playing position was the between participant variable. 
Univariate analysis of variance (Non-Parametric ANOVA) and multiple comparisons test 
(LSD, Post Hoc Test) were used when appropriate (Maroco, 2007). Follow-up stepwise 
discriminant function analysis was used for all data sets to determine which combination of 
measures best discriminated between the five playing position groups, and finally all previous 
discrmininant variables were analysed together (Enter Discriminant Analysis). For all 







Thirty-four (age 23.35 ± 4.66 years; stature, 182 ± 6.34 cm; body mass 85.39 ± 11.39 kg) 
adult professional male handball players from five playing positions were studied and 
measurements for each participant were undertaken according to four categories: 
anthropometric (proportionality, somatotype and body composition), physiological, 




4.1. Anthropometric characteristics 
 
The MANOVA indicated significant difference in basic mesures (Wilks’ lambda = 0.318, 
F16,80.069 = 2.274, P < 0.01), and no significant differences in skinfold mesures (Wilks’ lambda 
= 0.188, F36,80.434 = 1.256), in girth mesures (Wilks’ lambda = 0.266, F32,82.727 = 1.116), in 
breath mesures (Wilks’ lambda = 0.534, F24,84.936 = 0.698) and in lenght mesures (Wilks’ 
lambda = 0.376, F24,84.936 = 1.145, all P > 0.05). However, univariate ANOVA showed 
significant differences between groups in stature (F4,29 = 3.284), weight (F4,29 = 3.967), 
armspan (F4,29 = 3.445), maximum upper arm girth (F4,29 = 3.771),  chest girth (F4,29 = 3.526), 
waist girth (F4,29 = 2.758), acromiale-radiale length (F4,29 = 3.307), radiale-stylion length (F4,29 
= 3.197), mid-stylion-dactylion length (F4,29 = 2.977, all P < 0.05), radiale-dactylion length 




Table 1. Anthropometric characteristics of differente playing positions handball players (mean±s) and results of univariate ANOVA. 
 Goalkeepers Wings Pivots Backs LR Backs C F4,29 P  
Stature (cm) 185.65 ± 5.36 176.54 ± 6.61 179.45 ± 6.06 185.19 ± 2.72 182.47 ± 6.70 3.284 0.025 * 
Body mass (kg) 90.50 ± 15.85 76.13 ± 8.61 93.25 ± 3.77 89.06 ± 7.70 82.41 ± 10.91 3.967 0.011 * 
Sitting height (cm) 96.57 ± 3.88 91.10 ± 5.05 94.55 ± 1.33 94.09 ± 2.56 93.80 ± 2.96 1.689 0.180 ns 
Armspan (cm) 190.78 ± 2.99 184.35 ± 4.98 188.63 ± 7.39 195.03 ± 6.32 192.71 ± 6.82 3.445 0.020 * 
Subscapular skinfold (mm) 13.50 ± 8.73 11.19 ± 3.37 18.50 ± 7.55 12.22 ± 4.93 10.64 ± 3.16 0.784 0.545 ns 
Triceps skinfold (mm) 13.42 ± 5.66 9.19 ± 3.37 12.63 ± 3.82 9.28 ± 4.01 9.36 ± 3.93 1.347 0.277 ns 
Biceps skinfold (mm) 6.17 ± 4.16 4.56 ± 1.78 7.75 ± 2.53 5.61 ± 2.70 4.21 ± 1.29 1.506 0.226 ns 
Chest skinfold (mm) 12.75 ± 6.86 7.94 ± 3.41 17.00 ± 6.98 8.50 ± 4.17 10.50 ± 6.02 2.231 0.090 ns 
Midaxillary skinfold (mm) 12.75 ± 9.20 8.25 ± 3.45 18.00 ± 4.97 10.72 ± 6.22 10.36 ± 5.59 2.115 0.104 ns 
Suprailiac skinfold (mm) 13.75 ± 8.75 11.25 ± 8.05 22.38 ± 11.69 13.72 ± 11.00 10.86 ± 5.27 0.828 0.518 ns 
Abdominal skinfold (mm) 18.92 ± 9.89 12.81 ± 5.67 29.00 ± 5.72 17.50 ± 11.81 18.14 ± 12.65 1.552 0.214 ns 
Crural skinfold (mm) 16.33 ± 5.57 12.25 ± 4.33 16.63 ± 7.61 14.33 ± 7.14 14.07 ± 5.78 0.727 0.581 ns 
Calf skinfold (mm) 9.58 ± 2.54 10.19 ± 5.61 11.38 ± 4.99 8.17 ± 2.88 8.71 ± 5.51 0.707 0.594 ns 
Head girth (cm) 57.58 ± 2.48 55.98 ± 1.70 57.73 ± 0.74 57.70 ± 1.01 58.06 ± 1.30 2.215 0.092 ns 
Upper arm girth (cm) 33.20 ± 3.09 31.14 ± 1.93 34.60 ± 1.13 33.74 ± 2.40 31.51 ± 2.48 2.659 0.053 ns 
Maximum upper arm girth (cm) 34.82 ± 2.66 33.17 ± 2.10 36.40 ± 0.36 36.24 ± 2.14 33.79 ± 2.81 3.771 0.014 * 
Maximum forearm girth (cm) 29.28 ± 1.77 29.14 ± 1.32 29.90 ± 1.16 29.94 ± 1.77 28.24 ± 1.25 0.951 0.449 ns 
Chest girth (cm) 103.73 ± 10.07 98.39 ± 3.98 109.55 ± 1.65 104.88 ± 5.38 101.16 ± 5.78 3.526 0.018 * 
Waist girth (cm) 83.58 ± 9.64 78.44 ± 3.02 90.38 ± 4.27 81.83 ± 6.91 82.93 ± 5.81 2.758 0.047 * 
Crural girth (cm) 58.60 ± 5.62 55.83 ± 4.18 61.05 ± 2.22 56.98 ± 4.28 55.54 ± 3.28 1.613 0.198 ns 
Maximum calf girth (cm) 40.33 ± 3.32 38.46 ± 2.19 42.38 ± 1.94 39.69 ± 1.88 38.90 ± 2.90 2.077 0.110 ns 
Biacromial breath (cm) 42.38 ± 1.66 41.44 ± 1.54 43.62 ± 0.34 42.47 ± 1.68 42.41 ± 2.02 1.152 0.352 ns 
Torax transverse breath (cm) 30.62 ± 3.09 29.55 ± 1.48 32.55 ± 1.55 31.26 ± 2.28 30.61 ± 0.99 1.886 0.140 ns 
Torax sagital breath (cm) 21.63 ± 3.46 19.44 ± 1.95 21.45 ± 1.24 20.66 ± 1.78 20.29 ± 3.16 0.684 0.609 ns 
Biiliocristal breath (cm) 29.43 ± 2.82 27.41 ± 1.50 29.70 ± 1.37 28.97 ± 1.78 29.50 ± 1.94 1.579 0.206 ns 
Biepicondylar humerus breath (cm)  7.17 ± 0.31 6.91 ± 0.43 7.15 ± 0.38 7.18 ± 0.22 7.01 ± 0.32 1.149 0.353 ns 
Biepicondylar femur breath (cm) 10.08 ± 0.43 9.83 ± 0.71 10.08 ± 0.35 10.17 ± 0.48 9.77 ± 0.84 0.262 0.900 ns 
Acromiale-radiale length (cm) 35.55 ± 1.11 34.26 ± 1.57 34.33 ± 1.23 36.06 ± 0.79 36.29 ± 1.89 3.307 0.024 * 
Radiale-stylion length (cm) 27.62 ± 1.20 25.73 ± 1.32 26.60 ± 0.77 27.96 ± 1.65 27.39 ± 1.80 3.197 0.027 * 
Mid-styli on-dactylion length (cm) 21.02 ± 0.61 19.99 ± 0.44 20.45 ± 1.29 21.18 ± 1.22 20.34 ± 0.61 2.977 0.036 * 
Transverse hand length (cm) 24.17 ± 1.43 22.21 ± 1.96 23.42 ± 1.77 23.06 ± 1.42 22,64±1,80 1.012 0.417 ns 
Radial-dactylion length (cm) 48.63 ± 1.32 45.71 ± 1.33 47.05 ± 1.73 49.13 ± 2.53 47.73 ± 2.18 4.950 0.004 ** 
Total arm length (cm) 84.18 ± 2.21 79.98 ± 2.19 81.38 ± 2.66 85.19 ± 3.01 84.01 ± 3.77 5.754 0.002 ** 




No significant differences were indicated between goalkeepers and backs, and between backs 
(BLR and BC) using LSD Post-Hoc test. The same test indicated significant differences 
between: (i) goalkeepers and wings in body mass, armspan, radiale-stylion length, (all P < 
0.05), stature, mid-stylion-dactylion length, radiale-dactylion length and total arm length (all 
P < 0.01); (ii) goalkeepers and pivots in chest and waist girth (P < 0.05); (iii) wings and 
pivots in body mass, maximum upper arm girth, chest girth and waist girth (P < 0.01); (iv) 
wings and backs LR in stature, body mass, armspan, maximum upper arm girth, acromiale-
radiale length, radiale-stylion length, radiale-dactylion length (all P < 0.01), chest girth, mid-
stylion-dactylion length (all P < 0.05) and total arm length (all P < 0.01); (v) wings and backs 
C in armspan, acromiale-radiale length and total arm length (all P < 0.05); (vi) pivots and 
backs LR in waist girth, acromiale-radiale length and total arm length (P < 0.05); (vii) pivots 
and backs C in body mass, maximum upper arm length, chest girth and acromiale-radiale 
length (all P < 0.05). 
Follow-up discriminant analysis showed that the total arm length (standard coefficient = 
1.000) distinguished the groups studied (Λ = 0.625, χ
2





Athletes in general have an endomorphic mesomorph somatotype, with the exception of backs 
C which are balanced mesomorph. No significant differences were indicated using MANOVA 
(Wilks’ lambda = 0.704, F12,71.727 = 0.849, P > 0.05) and no variables were qualified for the 





Table 2. Anthropometric differences between playing positions sample (LSD, Post-Hoc Test). 
 A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
Stature ** 0.008 0.110 1.000 0.231 0.458 ** 0.004 0.114 0.087 0.546 0.187 
Body mass * 0.018 0.230 0.898 0.325 ** 0.002 ** 0.007 0.134 0.239 * 0.040 0.225 
Armspan * 0.033 0.753 0.343 0.731 0.113 ** 0.001 * 0.011 0.245 0.530 0.537 
Maximum upper arm girth 0.172 0.071 0.209 0.569 ** 0.003 ** 0.006 0.406 0.383 * 0.021 0.057 
Chest girth 0.274 * 0.023 0.318 0.930 ** 0.001 * 0.026 0.294 0.102 * 0.016 0.255 
Waist girth 0.210 * 0.049 0.986 0.784 ** 0.003 0.160 0.113 * 0.036 0.071 0.776 
Acromiale-radiale length 0.107 0.126 0.367 0.491 0.845 ** 0.008 * 0.019 * 0.018 * 0.033 0.852 
Radiale-stylion length * 0.011 0.142 0.920 0.444 0.419 ** 0.004 0.053 0.098 0.393 0.343 
Mid-stylion-dactylion length ** 0.008 0.199 0.713 0.060 0.272 * 0.010 0.396 0.286 0.705 0.087 
Radial-dactylion length ** 0.001 0.072 0.833 0.109 0.222 ** 0.001 0.052 0.079 0.652 0.119 
Total arm length ** 0.002 0.064 0.688 0.354 0.300 *** 0.000 * 0.013 * 0.022 0.262 0.154 




Table 3. Somatotype of differente playing positions handball players (mean±s) and results of univariate ANOVA. 
 Goalkeepers Wings Pivots Backs LR Backs C F4,29 P  
Endomorphy 3.67 ± 1.69 3.00 ± 1.46 5.00 ± 1.68 3.17 ± 1.73 2.93 ± 1.02 1.123 0.365 ns 
Mesomorphy 5.03 ± 1.48 5.23 ± 0.99 6.48 ± 0.62 5.27 ± 1.02 4.71 ± 1.30 1.992 0.122 ns 
Ectomorphy 2.42 ± 1.16 2.31 ± 0.88 1.00 ± 0.71 2.17 ± 1.12 2.57 ± 1.13 1.589 0.204 ns 





4.3. Body composition 
 
The big difference between the different positions is due to muscle mass that varies between 
46 and 37 kg, since the differences of skin mass is mainly due to differences in the stature of 
the players. The MANOVA showed a significant groups difference on body composition 
(Wilks’ lambda = 0.300, F20,83.865 = 1.837, P < 0.05), and separate analyses of variance 
indicated significant differences between groups in skin mass (F4,29 = 3.420) and muscle mass 
(F4,29 = 2.860, all P < 0.05). 
The LSD indicated significant differences in skin mass, between wings and: goalkeepers (P < 
0.01), pivots (P < 0.05) and backs LR (P < 0.01). Also in muscle mass were observed 
differences between wings and pivots (P < 0.01), between wings and backs LR (P < 0.05) and 
between pivots and backs C (P < 0.05). Follow-up discriminant analysis (Λ = 0.636, χ
2
(4) = 





Table 4. Body composition of differente playing positions handball players (mean±s) and results of univariate ANOVA. 
 Goalkeepers Wings Pivots Backs LR Backs C F4,29 P  
Skin mass (kg) 4.43 ± 0.30 3.98 ± 0.28 4.40 ± 0.14 4.40 ± 0.14 4.22 ± 0.33 3.420 0.021 * 
Muscle mass (kg) 42.08 ± 7.48 37.76 ± 4.60 46.31 ± 2.63 43.58 ± 4.57 39.15 ± 5.04 2.860 0.041 * 
Adipose mass (kg) 24.83 ± 6.80 18.82 ± 5.24 27.60 ± 4.75 22.60 ± 7.21 21.56 ± 7.37 2.040 0.115 ns 
Bone mass (kg) 9.58 ± 1.68 8.62 ± 0.97 10.23 ± 0.34 9.58 ± 1.09 9.59 ± 1.29 1.937 0.131 ns 
Residual mass (kg) 9.89 ± 2.33 8.63 ± 1.23 11.03 ± 1.04 9.63 ± 1.43 9.62 ± 1.31 1.460 0.240 ns 




Table 5. Body composition differences between playing positions sample (LSD, Post-Hoc Test). 
 A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
Skin mass ** 0.009 0.855 0.924 0.336 * 0.013 ** 0.003 0.074 0.910 0.299 0.247 
Muscle mass 0.197 0.110 0.432 0.453 ** 0.007 * 0.027 0.580 0.292 * 0.024 0.105 





4.4. Physiological profile 
 
In general, wings are faster and jump higher and backs C have better abdominal strength and 
aerobic power and the worst result in the test of flexibility. In dynamometry tests (handgrip 
and back strength), backs LR have obtained the best results. No significant differences were 
indicated using MANOVA (Wilks’ lambda = 0.056, F56,64.410 = 1.264, P > 0.05). However, 
univariate ANOVA showed that there were significant differences in standing vertical jump 
adapted to arms (F4,29 = 3.975) and left handgrip (F4,29 = 3.394, all P < 0.05) between the five 
groups of players. 
LSD post hoc test showed that there were significant differences in standing vertical jump 
adapted to arms performance between: goalkeepers and wings; goalkeepers and pivots; wings 
and backs C; pivots and backs C (all P < 0.05); goalkeepers and backs LR, and; backs C and 
LR (all P < 0.01). Also significant differences were found in left handgrip performance 
between: backs LR and goalkeepers; backs LR and pivots (all P < 0.05); wings and backs LR, 
and; backs C and LR (P < 0.01). Discriminant analysis (Λ = 0.644, χ
2
(8) = 22.957, P < 0.01) 
showed that the left handgrip (standard coefficient = 0.762) distinguished more clearly 




Table 6. Physiological characteristics of differente playing positions handball players (mean±s) and results of univariate ANOVA. 
 Goalkeepers Wings Pivots Backs LR Backs C F4,29 P  
Speed (s)         
30-m sprint 4.63 ± 0.34 4.31 ± 0.30 4.57 ± 0.25 4.58 ± 0.23 4.41 ± 0.17 2.431 0.070 ns 
Speed-agility 23.59 ± 1.21 22.47 ± 1.37 22.83 ± 0.21 22.84 ± 0.90 22.65 ± 1.06 0.988 0.429 ns 
Vertical jump (m)        
SVJ 0.33 ± 0.01 0.38 ± 0.04 0.32 ± 0.11 0.34 ± 0.05 0.38 ± 0.05 1.571 0.209 ns 
CMVJ 0.34 ± 0.04 0.41 ± 0.06 0.38 ± 0.10 0.36 ± 0.06 0.38 ± 0.05 0.658 0.626 ns 
Abalakov 0.40 ± 0.05 0.48 ± 0.06 0.43 ± 0.10 0.42 ± 0.05 0.45 ± 0.07 1.837 0.149 ns 
DJ40 0.38 ± 0.05 0.46 ± 0.08 0.35 ± 0.05 0.42 ± 0.08 0.43 ± 0.09 2.410 0.072 ns 
SVJA 0.11 ± 0.03 0.16 ± 0.04 0.18 ± 0.07 0.17 ± 0.06 0.11 ± 0.03 3.975 0.011 * 
CMVJA 0.12 ± 0.06 0.26 ± 0.27 0.15 ± 0.09 0.16 ± 0.08 0.16 ± 0.04 0.634 0.643 ns 
Sit ups (#) 48.67 ± 5.13 45.88 ± 14.51 45.75 ± 7.85 47.22 ± 12.89 50.29 ± 11.63 0.199 0.937 ns 
Dynamometry (kgf)        
Handgrip right 48.17 ± 2.56 51.63 ± 8.45 54.25 ± 13.23 60.67 ± 11.21 53.29 ± 5.06 2.268 0.086 ns 
Handgrip left 45.33 ± 5.43 43.88 ± 9.46 45.25 ± 10.81 58.22 ± 10.38 43.86 ± 7.15 3.394 0.021 * 





)      
VO2max 45.33 ± 5.03 49.43 ± 4.93 45.03 ± 1.80 49.02 ± 4.42 50.02 ± 3.48 1.392 0.261 ns 
Sit and reach (cm) 31.83 ± 2.04 26.81 ± 9.30 30.88 ± 4.55 32.61 ± 7.47 23.50 ± 8.16 1.968 0.126 ns 
Legend: Standing vertical jump (SVJ), countermovement vertical jump (CMVJ), Abalakov jump (Abalakov), drop jump from 40 cm (DJ40), 
standing vertical jump adapted to arms (SVJA) and countermovement vertical jump adapted to arms (CMVJA); The mean difference is: not 
significant (ns); P < 0.05 (*). 
 
Table 7. Physiological differences between playing positions sample (LSD, Post-Hoc Test). 
 A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
SVJA * 0.023 * 0.035 ** 0.009 0.990 0.840 0.704 * 0.018 0.919 * 0.031 ** 0.006 
Handgrip left 0.930 0.936 * 0.014 0.768 0.871 ** 0.007 0.821 * 0.036 0.730 ** 0.005 
Legend: GK (A), W (B), Pi (C), backs LR (D) and backs C (E); Standing vertical jump adapted to arms (SVJA); The mean difference is: P < 




4.5. Technical skills 
 
According to the results of technical evaluation is evident that the wings are not the best or 
worst in any of the variables, and the goalkeepers, despite being the best in defensive 
displacements, in the remaining six variables present the worst results. The MANOVA 
indicated that there was a significant difference between the groups of players when the seven 
technical skills evaluations were combined (Wilks’ lambda = 0.066, F28,84.350 = 3.401, P < 
0.001). No significant differences were indicated, using univariate ANOVA, in field of 
defensive displacements (F4,29 = 1.551) and pass and reception (F4,29 = 1.037). But, significant 
differences were observed  in field of defensive mark types (F4,29 = 6.276), ability to retrieve 
balls (F4,29 = 5.044, all P < 0.01), ability to escape the opponent (F4,29 = 9.515), shooting types 
(F4,29 = 7.300) and field of 1 vs 1 (F4,29 = 7.388, all P < 0.001). 
No significant differences were indicated using separate analyses of variance (LSD) between 
wings and pivots, and between wings and backs (LR and C) in technical skills evaluation (P > 
0.05). However, significant differences were found between goalkeepers and all playing 
positions in field of defensive mark types (wings and pivots P < 0.01; backs C P < 0.001), 
ability to retrieve balls (wings, pivots and backs C p < 0.01; backs LR p < 0.05), ability to 
escape the opponent (wings, pivots and backs C P < 0.001; backs LR P < 0.01), shooting 
types (wings, pivots backs LR P < 0.001; backs C P < 0.01) and field of 1 vs 1 (wings and 
pivots P < 0.01; backs C and LR P < 0.001). Also significant differences were observed 
between pivots and backs, and between backs (C and LR) in defensive mark types (P < 0.05, 
P < 0.01) and in the ability to escape the opponent (all P < 0.05). Discriminant analysis (Λ = 
0.276, χ
2
(12) = 66.683, P < 0.001) showed that shooting types (standard coefficient = 1.209) 
distinguished more clearly between groups than field of defensive mark types (standard 




Table 8. Technical skills evaluation of differente playing positions handball players (mean±s) and results of univariate ANOVA. 
 Goalkeepers Wings Pivots Backs LR Backs C F4,29 P  
Defensive displacements 4.00 ± 0.00 3.13 ± 1.13 3.25 ± 1.71 2.78 ± 1.09 3.71 ± 0.95 1.551 0.214 ns 
Defensive mark types 1.33 ± 0.52 2.88 ± 0.99 3.50 ± 0.58 2.33 ± 1.22 3.71 ± 0.76 6.276 0.001 ** 
Retrieve balls 1.33 ± 0.52 3.13 ± 1.13 3.50 ± 0.58 2.44 ± 1.01 3.29 ± 1.11 5.044 0.003 ** 
Escape the opponent 1.00 ± 0.00 3.13 ± 0.83 3.75 ± 0.96 2.67 ± 1.00 3.57 ± 0.53 9.515 0.000 *** 
Pass and reception 3.33 ± 1.21 3.50 ± 0.76 3.75 ± 0.50 3.22 ± 0.97 4.00 ± 0.00 1.037 0.405 ns 
Shooting (types) 1.00 ± 0.00 3.63 ± 0.74 3.75 ± 0.50 3.56 ± 0.88 3.43 ± 0.53 7.300 0.000 *** 
1 vs 1 1.00 ± 0.00 3.00 ± 0.53 3.00 ± 1.15 3.33 ± 0.50 3.29 ± 0.95 7.388 0.000 *** 
Legend: The mean difference is: not significant (ns); p < 0.05 (*); P < 0.01 (**); P < 0.001 (***). 
 
 
Table 9. Technical skills differences between playing positions sample (LSD, Post-Hoc Test). 
 A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
Defensive mark types ** 0.005 ** 0.001 0.052 *** 0.000 0.276 0.248 0.104 * 0.046 0.765 ** 0.008 
Retrieve balls ** 0.002 ** 0.001 * 0.030 ** 0.001 0.409 0.193 0.738 0.063 0.594 0.113 
Escape the opponent *** 0.000 *** 0.000 ** 0.002 *** 0.000 0.179 0.358 0.139 * 0.039 0.929 * 0.020 
Shooting (types) *** 0.000 *** 0.000 *** 0.000 ** 0.001 0.618 0.970 0.622 0.591 0.374 0.638 
1 vs 1 ** 0.001 ** 0.002 *** 0.000 *** 0.000 0.832 0.318 0.326 0.551 0.543 0.963 
Legend: GK (A), W (B), Pi (C), backs LR (D) and backs C (E); The mean difference is: P < 0.05 (*); P < 0.01 (**); P < 0.001 (***). 





4.6. Game intelligence profile 
 
In tactical variables, the goalkeeper showed the worst results for all. However wing players 
were the best evaluated players in create and occupy spaces, and in the offensive and 
defensive field battle. Also backs C performed the best scores in two others variables 
(defensive collaboration; capacity in diversify their actions). The MANOVA showed that 
there was a significant difference between groups when the evaluation of the four skills were 
combined (Wilks’ lambda = 0.275, F16,80.069 = 2.635, P < 0.01). Univariate ANOVA revealed 
a significant main effect on the ability to create and occupy spaces (F4,29 = 9.623), on the 
capacity to be offensive and defensive in the field battle (F4,29 = 7.023, all P < 0.001) and to 
be collaborative in the defence (F4,29 = 3.107, P < 0.05). 
Separate analyses of variance (LSD) showed that, as observed in the technical skills 
evaluation, the difference between wings and backs were not significant at the 0.05 level. 
However, significant differences were observed between goalkeepers and wings, between 
goalkeepers and pivots, and between goalkeepers and backs in the ability to create and occupy 
spaces (all P < 0.001) and in the capacity to be offensive and defensive in the field battle 
(Table-11: A-B and A-D P < 0.01; A-C and A-E P < 0.001). Also, in defensive collaboration 
were founded significant differences between goalkeepers and pivots, between backs (all P < 
0.05) and between goalkeepers and backs C (P < 0.01). Finally, significant differences were 
indicated between pivots and backs LR in ability to create and occupy spaces and in the 
ability to be offensive and defensive in the field battle and between pivots and wings in ability 
to create and occupy spaces (all P < 0.05). Follow-up discriminant analysis (Λ = 0.639, χ
2
(4) 
= 13.435, P < 0.01) showed that the ability to create and occupy spaces (standard coefficient 




Table 10. Cognitive and game inteligence evaluation of differente playing positions handball players (mean±s) and results of univariate 
ANOVA. 
 Goalkeepers Wings Pivots Backs LR Backs C F4,29 P  
Create and occupy spaces 1.00 ± 0.00 3.13 ± 0.35 4.25 ± 0.96 3.00 ± 0.87 3.29 ± 0.95 9.623 0.000 *** 
Offensive and defensive battle 1.67 ± 0.52 3.13 ± 0.64 3.75 ± 0.50 2.89 ± 0.93 3.57 ± 0.53 7.023 0.000 *** 
Defensive collaboration 2.00 ± 0.63 3.00 ± 0.76 3.25 ± 1.71 2.56 ± 1.13 3.71 ± 0.76 3.107 0.030 * 
Vary their actions. 2.83 ± 0.98 3.25 ± 0.71 3.25 ± 0.50 3.11 ± 0.78 3.57 ± 0.53 0.859 0.500 ns 
Legend: The mean difference is: not significant (ns); P < 0.05 (*); P < 0.001 (***). 
 
 
Table 11. Cognitive and game inteligence differences between playing positions sample (LSD, Post-Hoc Test). 
 A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
Create and occupy spaces *** 0.000 *** 0.000 *** 0.000 *** 0.000 * 0.031 0.844 0.521 * 0.020 0.104 0.398 
Offensive and defensive battle ** 0.002 *** 0.000 ** 0.006 *** 0.000 0.123 0.528 0.195 * 0.041 0.652 0.057 
Defensive collaboration 0.053 * 0.045 0.211 ** 0.003 0.671 0.400 0.158 0.269 0.443 * 0.028 








4.7. Psychological profile 
 
The backs LR have the best performance in the motivational orientation (QOMD-TEOSQ) 
and anxiety in competition (SCAT-2) tests. However in self-perception questionnaire wing 
players were the worst in almost all variables and goalkeepers and backs LR had the best 
results. No significant differences were indicated using MANOVA (Wilks’ lambda = 0.263, 
F32,82.727 = 1.127, P > 0.05). However, univariate ANOVA showed there was a significant 
difference in self-efficacy (F4,29 = 4.137, P < 0.01) and self-concept (F4,29 = 3.374, P < 0.05) 
between the five groups. 
Separate analyses of variance (LSD post hoc test) showed significant differences between 
wings and goalkeepers and between wings and backs C in self-efficacy (P < 0.05, P < 0.01) 
and self-concept (all P < 0.01). Also significant diferences were observed in self-efficacy 
between backs C and LR (P < 0.05). Follow-up discriminant analysis (Λ = 0.639, χ
2
(4) = 
13.435, P < 0.01) showed that the self-efficacy (standard coeffiecient = 1.000) could 




Table 12. Psychological characteristics of differente playing positions handball players (mean±s) and results of univariate ANOVA. 
 Goalkeepers Wings Pivots Backs LR Backs C F4,29 P  
Motivational orientation         
Task orientation 4.21 ± 0.64 4.38 ± 0.23 4.50 ± 0.43 4.57 ± 0.34 4.37 ± 0.52 0.672 0.616 ns 
Ego orientation 2.64 ± 0.64 2.46 ± 0.67 2.84 ± 0.65 2.98 ± 0.82 2.69 ± 0.55 0.599 0.667 ns 
Anxiety in competition         
Anxiety 11.50 ± 3.73 14.50 ± 3.82 11.75 ± 3.86 16.22 ± 3.99 13.14 ± 4.41 1.578 0.207 ns 
Self-Perception         
Social acceptance/rejection 20.83 ± 2.32 19.00 ± 1.20 19.25 ± 2.06 20.22 ± 2.28 18.86 ± 2.48 0.907 0.473 ns 
Self-efficacy 20.33 ± 1.37 18.25 ± 1.28 19.75 ± 1.26 20.89 ± 1.54 19.00 ± 1.73 4.137 0.009 ** 
Psychological maturity 16.67 ± 1.75 14.50 ± 1.69 15.75 ± 0.96 16.00 ± 2.74 15.86 ± 0.90 1.299 0.294 ns 
Impulsivity-activity 12.33 ± 1.86 11.25 ± 1.16 12.25 ± 2.50 13.11 ± 1.45 12.71 ± 0.95 1.879 0.141 ns 
Self-concept 75.50 ± 5.75 68.38 ± 2.77 72.50 ± 3.11 75.89 ± 5.42 72.00 ± 5.07 3.374 0.022 * 
Legend: The mean difference is: not significant (ns); P < 0.05 (*); P < 0.01 (**). 
 
 
Table 13. Psychological differences between playing positions sample (LSD, Post-Hoc Test). 
  A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
Self-efficacy * 0.012 0.486 0.472 0.127 0.119 ** 0.001 0.284 0.173 0.510 * 0.018 
Self-concept ** 0.008 0.445 0.863 0.209 0.101 ** 0.002 0.123 0.333 0.735 0.120 





4.8. Discriminant analysis 
 
The model predicted that a combination of six variables successfully discriminated the 
playing position groups. These measures were: total arm length, skin mass, left handgrip, 
shooting (types), ability to create and occupy spaces and self-efficacy. Variables classification 
show the direction (signs) associated with the discriminant functions (Table-14). First (Λ = 
0.032, X
2
(24) = 94.411,P < 0.001), second (Λ = 0.203, X
2
(15) = 43.863, P < 0.001) and thirth 
(Λ = 0.493, X
2
(8) = 19.453, P < 0.05) functions discriminated the five groups and explain 
97.4%  of variance (comulative). The  fourth function (Λ = 0.835, X
2
(3) = 4.945, P > 0.05) 
was not significant to descriminate playing position groups. 
 
 
Table 14. Standardized Canonical Discriminant Function Coefficients, eigenvalues and 
variance. 
 Function 
 1 2 3 4 
Total arm length (acromiale-dactylion length) - 0.055 0.229 - 0.565 0.976 
Skin mass 0.336 0.266 0.818 - 0.154 
Left handgrip 0.626 0.607 - 0.283 - 0.479 
Shooting (types) - 1.192 - 0.082 - 0.717 - 0.042 
Ability to create and occupy spaces 0.102 0.660 0.930 0.170 
Self-efficacy 0.799 0.464 - 0.085 - 0.264 
Eigenvalue
 a
 5.285 1.429 0.695 0.197 
% of Variance 69.5 18.8 9.1 2.6 
a







Figure 1. Combined groups plot of canonical discriminant functions. 
 
 
The classification functions founded were: 
(i) Goalkeeper = 8.998 x (Total arm lenght) + 24.968 x (Skin mass) + 1.453 x (Left 
handgrip) – 25.049 x (Shoot types) + 17.311 x (Ability to create and occupy 
spaces) + 13.422 x (Self-efficacy) – 601.284. 
(ii) Wing = 9.106 x (Total arm lenght) + 15.195 x (Skin mass) + 1.058 x (Left 
handgrip) – 13.180 x (Shoot types) + 15.660 x (Ability to create and occupy 
spaces) + 10.162 x (Self-efficacy) – 512.350. 
(iii) Pivot = 8.854 x (Total arm lenght) + 26.407 x (Skin mass) + 1.221 x (Left 
handgrip) – 18.377 x (Shoot types) + 20.735 x (Ability to create and occupy 




(iv) Back LR = 9.410 x (Total arm lenght) + 20.576 x (Skin mass) + 1.444 x (Left 
handgrip) – 18.584 x (Shoot types) + 18.037 x (Ability to create and occupy 
spaces) + 12.592 x (Self-efficacy) – 615.044. 
(v) Back C = 9.492 x (Total arm lenght) + 17.956 x (Skin mass) + 1.124 x (Left 
handgrip) – 15.586 x (Shoot types) + 17.407 x (Ability to create and occupy 





Anthropometric factors contributing to performance in a range of sports have been already the 
subject of review (see Eston & Reilly, 2001). Many authors have written about morphological 
optimization and success in sports (Carter, 1985; Carter & Heath, 1990; Norton & Olds, 
1996). However, for different playing positions little has been written about morphological 
optimization (Hoare, 2000; Ostojic, Mazic & Dikic, 2006; Reilly, 2001; Srhoj, Marinović & 
Rogulj, 2002). 
The results are consistent with Srhoj, Marinović and Rogulj, (2002) because goalkeepers and 
back court players (backs LR and C) are higher and in the majority lengths are also superior. 
Furthermore, in our study, eleven anthropometric measures successfully discriminated 
between the handball players with specific roles in the game, namely stature, body mass, 
armspan, maximum upper arm girth, crest girth, waist girth, acromiale-radiale length, radiale-
stylion length, mid-stylion-dactylion length, radiale-dactylion length and total arm length. 
We think that in games like handball stature, body mass and body composition are three of 
the many variables that contribute to optimal exercise performance. Taken together, these two 




a high strength-to-weight ratio to achieve optimal athletic performance, and because body fat 
adds to weight without adding to strength, low body fat percentages are often emphasised 
within many sports (American Dietetic Association and the Canadian Dietetic Association, 
1993). 
Hasan, Reilly, Cable and Ramadan (2007) observed small differences between female 
handball players from different countries but no significant influence of playing position and 
concluded that the Asian players were found to be relatively homogeneous across the 
different positions. Nevertheless, in male handball players, we have observed significant 
differences between skin mass and muscle mass, however the small difference in body mass 
between the groups could be accounted for the differences in body composition. In 
conclusion, the big difference between the different positions is due to muscle mass that 
varies between 46 and 37 kg, since the differences of skin mass are mainly due to differences 
in the stature of the players. 
For the somatotype, athletes have observed that, in general, handball players have an 
endomorphic mesomorph somatotype, with the exception of backs C which are balanced 
mesomorph. However no significant differences between groups were observed. 
In the study of anthropometric profiles, were observed that one proportionality variable (i.e., 
total arm lenght) or one body composition variable (i.e., skin mass) alone successfully 
discriminated the playing positions groups. 
Nevertheless, in the throwing events, body mass is (also) one determinant of performance 
(Reilly, 2001) and can influence an athlete’s speed, endurance, and power, also body 
composition can affect an athlete’s strength, agility, and appearance. These may justify that 
two of the fourteen measures studied have shown differences among groups (i.e., left 




Finally, the  averages 30 m sprint, speed-agility, standing vertical jump, countermovement 
vertical jump, Abalakov jump, drop jump (40 cm), countermovement vertical jump adapted to 
arms, sit-ups, right handgrip, back strength, sit and reach, and aerobic performance (VO2max) 
of the studied groups were not important to differentiate among paying positions (see Table-6 
and 7). However fitness assessment in handball players is useful not only to differentiate 
between player positions but also to identify some annual trends in handball recruitment 
characteristics. 
We know that handball game is an intermittent high-intensity exercise (Siegler, Gaskill & 
Ruby., 2003), nevertheless, the results on VO2max, showed that only backs C had similar 





). Also in futsal, to be a successfully player it seems important to have a VO2max 




 (whatever the level is) (Álvarez, D’Ottavio & Castagna, 
2007), and in elite volleyball (e.g., Canadian player of the national team players) between 




. However, Sallet, Perrier, Ferret, Vitelli and Baverel (2005) 
observed in basketball players, that the general aerobic capacity is fairly homogeneous 
between levels of play, even if there are observable VO2max differences due to inter-individual 
profiles. Also in our sample no significant differences were found in aerobic power between 
playing positions, and accordingly different from the differences observed by Cormery, 
Marcil and Bouvard (2008). 
Finally we observed that, about physiologic measures, two variables successfully 
discriminated between the groups, namely left handgrip and standing vertical jump adapted to 
arms. However the most discriminating measure was the left handgrip performance (standard 
coefficient = 0.762). 
It is thus clear that there are marked individual differences in the characteristics of elite 




are used as part of a holistic monitoring of talented young players, where fitness profile can 
generate a useful database against which talented groups may be compared (Reilly, Williams, 
Nevill & Franks, 2000). However, demands of the handball game are multidisciplinary, 
although the motor abilities of athletes continue to play an important role and contribute to a 
great extent to high performance in most team sports (Oxyzoglou, Hatzimanouil, Kanioglou 
& Papadoulou, 2008). 
The results of our study demonstrate that in selected skills (technical profile), the subjective 
results of coach evaluations showed that only the defensive displacements were not 
significant different concerning the playing positions. Handball players from different playing 
positions were also discriminated by coaches’ evaluation of shooting types and field of 
defensive mark types. Concerning to game intelligence profiles significant differences were 
observed between groups in what concerns the ability to create and occupy spaces, the ability 
to be offensive and defensive in the field battle and the ability of being collaborative in the 
defence. However the ability to create and occupy spaces (alone) was enough to discriminate 
the studied positions. 
We know that motivation, social support and performance anxiety must be considered as part 
of physiological construct in sport involvements. However, in our study only the 
psychological variables self-efficacy and self-concept presented significant differences 
between groups although, the self-efficacy alone could discriminate the playing positions. 
Finally, multivariate statistical analysis techniques were used to determine which combination 
of the measures distinguished most clearly between the five groups of players. The analyses 
revealed that the playing positions could be discriminated on the basis of six measurements, 
and that 97.4% of original grouped cases could be correctly classified. Two anthropometric 
variables (total arm length and skin mass), one physiological variable (left handgrip), one 




create and occupy spaces) and one psychological variable (self-efficacy) were determinant to 





The test battery designed for this investigation was multidisciplinary in the sense that it 
embraced anthropometric, physiological, technical, tactical and psychological measures. Tests 
were built by convenience this means that the all data were collected in “field” conditions and 
did not require formal laboratory. Moreover, the test battery proved to be of practical 
significance in discriminating successfully between groups of players with different role in 
the team. The five groups (goalkeepers, wings, backs LR, backs C and pivots) were 
distinguishable on a range of individual measures, but the discrimination between them was 
optimized when the multivariate profiles were considered as a whole, and total arm length, 
skin mass, left handgrip, shooting types, ability to create and occupy spaces and self-efficacy, 
appears to be the strongest predictors of handball players specificity. 
In conclusion, considering the studied characteristics, marked individual differences were 
observed among the playing positions of elite handball players, which may reveal the need of 
specific sessions for each positional role during season. 
The next step would be to adjust the tests battery and to examine the validity of their use as 
predictors in a large sample of adult handball players, to establish whether the new protocol is 
useful to discriminate handball players with different playing positions, and to establish a 
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The aims of this study was to apply a multivariate battery of tests to assess two elite teams of 
different competitive level of performance and to identify the variables that distinguish 
between successful and less-successful handball players. 
Thirty-four (age 23.35 ± 4.66 years, stature 182 ± 6.34 cm, body mass 85.39 ± 11.39 kg) 
professional male adults’ handball players were studied. 18handball players were classified as 
the best, Team-A (age 23.00 ± 3.80 years), and 16 classified as the worst, Team-B (age 23.75 
± 5.58 years). Each participant was measured according to four categories of variables: 
anthropometric (proportionality, somatotype and body composition), physiological, 
psychological and handball-specific skills (technical skills and game intelligence profile). 
Statistical analysis involved descriptive analysis (mean and standard deviation), each set of 
data was also analysed using separate multivariate analyse of variance (MANOVA) in each 
team was the between participant variable. Univariate analysis of variance (ANOVA) and 
multiple comparisons test (LSD, Post Hoc Test) were used when appropriate. Follow-up 
stepwise discriminant function analysis was used for all data sets to determine which 
combination of measures best discriminated between the two teams, and finally all previous 
discrmininant variables were analysed together (Enter Discriminant Analysis). For all 
analyses, 5% was adopted as the significance level. 
The battery of tests proved to be of practical use as it successfully discriminates between 
groups. The two teams can be distinguishable through a range of measures (e.g., stature, P < 
0.05; sitting height, P < 0.01; suprailiac skinfold, P < 0.01; endomorphy, P < 0.05; 30-m 
sprint, P < 0.05; sit up, P < 0.01; handgrip, P < 0.05; back strength, P < 0.05; ability to 
retrieve balls, P < 0.05), but their discrimination was optimized when the multivariate profiles 




handgrip, sit ups, the stature measure and the ability to vary their actions appear to be the 
strongest predictors of success in handball (Team A = -1.827; Team B = 2.055; Λ = 0.200, 
X
2
(6) = 46.603, P < 0.001). In conclusion, individual success in handball may be determined 
through an interdisciplinary scientific approach. 
 









To be successful in sports, it is unquestionably important to distinguish the most talent 
sportsman early in their sport’s life (Kavak & Tutkun, 2005). Excellence in performance is 
the major aim of any elite athlete. In sports such as running, swimming, downhill-skiing, 
cycling, performance is easy to measure since each individual is competing directly against 
other individual’s performance. However, when it comes to analyze performance in field 
games, the same circumstances become much more complex (Reilly, 2001).  
The diversity of sport performance research includes identification, selection and 
development of talents (Nevill, Atkinson & Hughes, 2008) and, testing for selection is one of 
the most fundamental steps in any multistep sport program. In most ball games, coaches 
assess motor, physical, and technical skills on a regular basis in early stages of talent 
identification and development, but selection processes are complex, often unstructured, and 
show a lack of clear-cut theory-based knowledge (Lidor, Falk, Arnon, Cohen, Segal & 
Lander, 2005). 
So, it is assumed that morphologic, physical capacity, technique and tactic, as well as team 
environment are the basic elements of training and also of success in handball. 
 
 
2.1. Kinanthropometric profile 
 
The quantitative interface between anatomy and physiology or between structure and function 
are named by Ross and Marfell-Jones (1991) as Kinanthropometry, and are of great 
importance in the selection of appropriate athletes for appropriate sports. The primary reason 




improve athletic performance (Bar, McCargar & Crawford, 1994). 
Anthropometry, somatotype and size have been the subjects of a variety of studies in a range 
of sports. All height and longitudinal dimensions as well as the circumferences, with 
exception of the thigh girth, were for the majority of handball players (stature 189.1 ± 7.9 cm) 
significantly higher than for the soccer players (stature 178.6 ± 5.8 cm), although no 
important proportional differences were registered (Raschka & Wolthausen, 2007). 
One of the main lines of research in team sports, with perhaps the largest number of works 
produced is the study of the interface between anthropometric and physiological profiles 
(Franchini, Takito, Kiss & Sterkowicz, 2005; Hoare & Warr, 2000; Keogh, Weber & Dalton, 
2003; Reilly, Bangsbo & Franks, 2000a). This kind of relationships (between anthropometric 
and fitness measures) were performed in a range of team sports like, Australian football 
(Warren & Pryor, 2007), soccer (Gil, Ruiz, Irazusta, Gil & Irazusta, 2007; Reilly, Williams, 
Nevill & Franks, 2000b; Vaeyens, Malina, Janssens, Van Renterghem, Bourgois, Vrijens & 
Philippaerts, 2006), volleyball (Gabbett & Georgieff, 2007; Gabbett, Georgieff & Domrow, 
2007; Keogh, Weber & Dalton, 2003; Smith, Roberts & Watson, 1992), basketball (Hoare, 
2000; Sallet, Perrier, Ferret, Vitelli & Baverel, 2005) and handball (Cavala, Rogulj, Srhoj, 
Srhoj & Katić, 2008; Gorostiaga, Granados, Ibáñez & Izquierdo, 2005; Granados, Izquierdo, 
Ibáñez, Bonnabau & Gorostiaga, 2007; Srhoj, Rogulj, Zagorac & Katić, 2006). Cavala, 
Rogulj, Srhoj, Srhoj and Katić (2008) observed that in handball elite female players 
performance was predominantly determined by the general specific motor factor based on 
specific agility and explosiveness, and by morphological factors based on body mass and 







2.2. Physiological profile 
 
We know that field games incorporate acyclical patterns of movement, and that the intensity 
of exercises varies in a relatively unpredictable manner. According to HUHong and 
ZHONGPu (2002) elite handball players have better agility results than elite soccer and 
basketball players. In addition Kavak and Tutkun (2005), when studding the game 
cardiovascular and metabolic specific determinants, gave the impression that the vertical jump 
and 30-m sprint could distinguish elite handball players. 
Assessment of muscle strength tests has been a popular form of testing muscle function in 
sports and exercises, as well as in other movement-related sciences, for several decades. The 
relationship between muscle strength and body size has attracted considerable attention from 
researchers (Jaric, 2002). Leg power is an essential component for success in sports and 
athletic performance (Shetty, 2002). The explosive strength in handball appears in some fast 
movements, as fast direction changes, jumps, throws and dribbles, and Bosco test (Bosco, 
Luhtanen & Komi, 1983) have been used to analyze the explosive strength performance for 
activities that involve repeated use of the stretch-shortening cycle in the jumping motions of 
the lower extremities. The analysis performed on the sport categories indeed revealed 
different jumping profiles, characterized by specific, sport-related impulse parameters 
(Laffaye, Bardy & Durey, 2005). Gorostiaga, Granados, Ibáñez and Izquierdo (2005) 
suggested that more muscular and powerful players are an advantage in handball. The 
differences observed in free fatty mass could partly explain the differences observed between 
groups in absolute maximal strength and muscle power.  
For motor tasks like the over arm throw, velocity and accuracy are two important parameters 
of performance that can be incompatible and require different execution strategies (Tillaar & 




importance (Tillaar, 2004). Expert team-handball players do not show the typical trade-off 
between speed and accuracy in over arm throwing, and according to Tillaar and Ettema 
(2006), training experience was not related to speed-accuracy trade-off in over arm throwing. 
In elite teams higher efficiency in handball throwing velocity may be associated with both 
upper and lower extremity power output capabilities, whereas in amateur team this 
relationship may be different (Gorostiaga, Granados, Ibáñez & Izquierdo, 2005). Also the 
association between one repetition maximum bench press and throwing velocity (R
2 
= 0.64) 
suggests that throwing velocity values in female handball players depend more on maximal 
strength than on the capacity to move low loads at high velocities, during elbow extension 
actions (Granados, Izquierdo, Ibáñez, Bonnabau & Gorostiaga, 2007). 
Handgrip strength has been identified as one limiting factor for manual lifting and carrying 
loads. In handball the longer the finger length, the better the accuracy of the shot or throw, 
because all shots and throws are finished with the wrist and fingers. Visnapuu and Jürimäe 
(2007) observed that from the specific hand anthropometric parameters, finger lengths and 
perimeters of the hand significantly correlated with the maximal handgrip strength. 
The importance of an excellent maximal aerobic power and capacity in handball players (n=7; 
age 18-21 years) was showed by Delamarche, Gratas, Beillot, Dassonville, Rochcongar and 
Lessard (1987), while Gorostiaga, Granados, Ibáñez and Izquierdo (2005) concluded that 
endurance capacity does not seem to represent a limitation for elite performance in handball. 
However in basketball, the general aerobic capacity is fairly homogeneous between players 
with different levels, even if there are observable VO2max differences due to inter-individual 
profiles (Sallet, Perrier, Ferret, Vitelli & Baverel, 2005). 
Comparisons of ability between skilled and novices performers have been studied for 
activities such as basketball, volleyball, tennis, squash, and badminton, but there is little work 




2.3. Technical skills and game intelligence profile 
 
Lidor, Argov & Daniel (1998) examined a variety of perceptual (e.g., anticipation time, 
reaction time) and motor (e.g., throwing tasks) abilities of skilled and novice female team-
handball players (mean age 25.3 years), and observed that skilled female threw faster and 
more accurately and responded more rapidly than novice players. Also, Lidor, Falk, Arnon, 
Cohen, Segal and Lander (2005) desired to identify motor, physical, and skill variables that 
could provide coaches with relevant information, useful in the selection process of young 
team handball players, but they concluded that only the skill test could be useful as a selection 
indicator. Cavala, Rogulj, Srhoj, Srhoj and Katić (2008) observed that the movement 
frequency rate, which is associated with the ability of ball manipulation, could predict 
significantly the handball players' performance. 
To Rogulj, Srhoj and Srhoj (2004) the choice and the frequency of using a particular tactical 
activity in attack position was not a warrant of efficiency (to score) but could be related with 
the level of individual technical-tactical skills in low-quality teams. With a low scoring game 
like hockey, a small number of mistakes can have a disproportionate effect on the outcome of 
the game. One bad pass can lead to a lucky break away. Schorer, Baker, Fath and Jaitner 
(2007) studied the interaction between expertise and the intra individual movement patterns 
and, observed that random variability characterizes novice motor performance, whereas active 









2.4. Psychological and social profile 
 
An historical glance through the sport psychology literature reveals since its beginning 
interest in performance excellence. However, a focus of personal excellence has grown more 
recently (see Miller & Kerr, 2002). In fact, athletes and coaches cited mental alertness, 
headiness, psychological moment, break in the game, and overconfidence as factors 
contributing to athletic proficiency. 
According to Holt and Dunn (2004), four major psychosocial competencies appear to be 
central to achieve success in elite youth soccer, labelled has discipline (conforming dedication 
to the sport and a willingness to sacrifice), commitment (strong motives and career planning 
goals), resilience (the ability to use coping strategies to overcome obstacles) and, social 
support (the ability to use emotional, informational, and tangible support). 
The field of sports psychology is based on the idea that psychological attributes and mental 
skills also contribute to athletic success (Laguna & Ravizza, 2003; Smith, Schultz, Smoll & 
Ptacek, 1995). Research has shown significant differences between elite (who succeed at 
national championship competitions) and less-successful athletes (e.g., Morgan, 1968). More 
recent research has identified motivation (see Duda & Treasure, 2006), confidence, 
concentration, task orientation, anxiety management, and coping skills (Elferink, Visscher, 
Lemmink & Mulder, 2004; Gould, Eklund & Jackson, 1992; Reilly, Williams, Nevill and 
Franks, 2000b) as an important component of athletic success. More specifically, elite athletes 
in these studies were found to possess higher levels of confidence and concentration, to have 
more than a task orientation, and perceive anxiety as facilitative. 
Coaches have often relied on informal judgments of psychological factors to determine the 
athlete potential to succeed, but still they can’t say how much of an athlete’s success stems 




Williams and Reilly (2000) have suggested that it is still difficult to determine strong 
psychological differences between elite athletes and their less successful counterparts. 
Task orientation was consistently considered as a positive motivational construct in sport 
involvement (see Roberts, 2001). The interactive effects of goal orientations and perceived 
competence on intensity and direction of the symptoms of precompetitive cognitive and 
somatic anxiety were studied by Li and Chi (2007) in 109 handball players (age 16.2 ± 1.5 
years) and the results obtained showed that (i) the direction of the symptoms of 
precompetitive somatic anxiety was predicted by perceived competence and interaction of ego 
orientation x perceived competence, (ii) the perceived competence and the interaction of ego 
orientation, task orientation and perceived competence were significant predictors of direction 
of the symptoms of precompetitive cognitive anxiety, and (iii) perceptions of competence and 
task orientation moderate the relationship between ego orientation and direction of the 
symptoms of precompetitive anxiety. 
Much of the researches that have been conducted over the past 20 years used the Sport 
Competition Anxiety Test (SCAT) (see Vealey, 1990). However, following Martens (1977) 
initial publication of the test, little supporting evidence for its validity has been found. 
However Corcoran (1989) strongly supported the ability of the SCAT to predict who will 
view themselves as being anxious in competitive situations. The author also indicate that the 
SCAT (as well as self- and teammate rankings) distinguishes between anxiety and other 
variables, such as complaining or athletic ability. Thus, the test appears to have both 
convergent and discriminant validity. 
Literature also reports that the high self-determination is supportive of young athletes' sport 
commitment, whereas low self-determination reduces sport commitment (Zahariadis, 
Tsorbatzoudis & Alexandris, 2006). In fact, psychological factors may play an important role 




2.5. Success in handball 
 
Limited attention has been given to predicting performance in team sports, and talent 
identification programs have traditionally been focused on individual sports with discrete 
physical and physiological characteristics (Hoare, 2000). The multidisciplinary requirements 
of the study of handball (handball performance depends upon a myriad of factors) can only be 
satisfied by using multivariate analysis. However despite its popularity only limited scientific 
literature is available regarding its multidisciplinary demands. So, the aims of this study was 
to apply a multivariate battery of tests to assess two elite teams of different competitive level 
of performance and, to identify the variables that distinguish between successful and less-





3.1. Study procedure and subjects 
 
The experimental protocol was in accordance with the Declaration of Helsinki and was 
approved by the scientific and ethic committees of the Faculty of Human Kinetics (Technical 
University of Lisbon, Portugal). Before inclusion in the study, the objectives and procedures 
were explained to subjects, and written informed consent was obtained. 
Thirty-four (age 23.35 ± 4.66 years) professional adult male handball players of the 
Portuguese League were studied. 18 athletes from the best classified team (Team-A, age 
23.00 ± 3.80 years) and 16 athletes from the worst classified team (Team-B, age 23.75 ± 5.58 




All participants were tested during the competitive period and, measurements of each 
participant were undertaken according to four categories: anthropometric (proportionality, 
somatotype and body composition), physiological, psychological profiling and handball-
specific skills (technical skills and game intelligence profile). The procedures used for each 
set of measurements are described below. 
 
 
3.2. Anthropometric profiling 
 
Thirty-three anthropometric dimensions were obtained following the protocol in Fragoso and 
Vieira (2005). The dimensions included were: stature (cm), body mass (kg), sitting height 
(cm), armspan (cm), nine skinfolds (mm), eight girths (cm), six breaths (cm), and six lengths 
(cm). The nine skinfolds were: biceps, triceps, subscapular, suprailiac, abdominal, calf, crural, 
chest and midaxillary. The eight girths were: forehead, upper arm, maximum upper arm, 
maximum forearm, chest, waist, crural and maximum calf. Six breaths were taken: 
biacromial, torax transverse, torax sagital, biiliocristal, biepicondylar humerus and 
biepicondylar femur. Six lengths were also taken: acromiale-radiale, radiale-stylion, mid-
stylion-dactylion, transverse hand, radiale-dactylion and total arm (acromiale-dactylion). 
Anthropometric measurements were obtained using portable measurement devices. Stature 
and heights were measured without shoes and headcovers, using a portable Anthropometer 
(Anthropometric Kit Siber-Hegner Machines SA GPM, 2008) calibrated to the nearest 0.1 
cm. Body mass was measured with subjects wearing light clothing and without shoes, to the 
nearest 0.1 kg, using a scale (Body Mass Scale Vogel & Halke – Germany - Secca model 761 
7019009, 2006) calibrated with known weights. Skinfold thickness was obtained using a 




sliding calliper (Anthropometric Kit Siber-Hegner Machines SA GPM, 2008), girths using a 
“Rosscraft Anthropometric Tape”. 
All measures were taken by a group of anthropometrics accreditated by International Society 
of the Advance of Kinanthropometry (ISAK), under the supervision of a ISAK Level 4.  
Measurements were gathered and used to evaluate proportionality, somatotype and body 
composition. The somatotype was determined according to Head-Carter anthropometric 
protocol (see Carter and Heath, 1990). The fractionation of body mass (skin, adipose, bone, 
muscle and residual tissue masses), obtained according Kerr (1988) protocol was used to 
evaluate body composition. 
 
 
3.3. Physiological profiling 
 
Fourteen variables were recorded for each player following the protocol in Massuça (2007). 
These included speed (30 m sprint and speed-agility performance), vertical jump (standing 
vertical jump, countermovement vertical jump, Abalakov jump, drop jump (40 cm), standing 
vertical jump adapted to arms and countermovement vertical jump adapted to arms), sit ups 
(in 60 s), dynamometry performance (back strength, left and right handgrip strength), aerobic 
performance (estimated VO2max) and sit and reach performance. 30 m sprint and agility times 
were recorded using electronic timing lights (BROWER Timing Systems, Salt Lake City, 
Utah USA). Vertical jumps followed the procedure reported in Bosco protocol (Bosco, 
Luhtanen & Komi, 1983) and an ergo-jump (Digitime 1000, Digitest Finland) was used to 
measure vertical jump. To measure handgrip strength (see Grosser & Starischka, 1988) was 
used a Jamar Hidraulic Hand Dynamometer (by Sammons Preston Bolingbrook) and to 




estimated VO2max values were calculated using the Cooper test [VO2max = 22.351 x (meters / 
1000) – 11.288] and to perform the sit and reach test was used a flex tester (AcuFlex Sit & 
Reach, from Fitness Giant). 
Globally, these physiological evaluations considered measures of dynamic muscular strength 
and endurance, muscular power, isometric strength, speed and cardiovascular endurance, and 
were obtained by the same investigator, who was experienced in the procedure. 
 
 
3.4. Technical skills and game intelligence profiles 
 
To achieve this purpose, two handball expert coaches evaluated all participants according to 
two categories (see Blanco, 2004), i.e. motor/technical skills profile and cognitive and game 
intelligence profile (tactical profile). 
In motor/technical skills profile were considered seven dimensions: (i) defensive 
displacements, (ii) types of marking, (iii) ability to retrieve balls, (iv) ability to escape the 
opponent, (v) pass and reception, (vi) shooting (types) and (vii) 1 vs 1. In cognitive and game 
intelligence profile were considered four dimensions: (i) ability to create and occupy spaces, 
(ii) offensive and defensive battle, (iii) defensive collaboration and (iv) ability to vary their 







3.5. Psychological profiling 
 
All participants completed three psychological tests (three questionnaires). Two were sport-
specific: the Task and Ego Orientation in Sport Questionnaire (QOMD-TEOSQ), a modified 
trait-based version of Duda and Nicholls (Duda, 1989), and the Sport Competition Anxiety 
Test (SCAT-2) modified by Serpa, Pereira and Freitas (1991), a trait-based version of 
Martens, Vealey and Burton (1990). The QOMD-TEOSQ provided a measure of motivational 
orientation, while the SCAT indicated players’ predisposition towards anxiety. The third 
questionnaire, the Portuguese Inventory of Self-Perception (ICAC) validated by Vaz Serra 
(1986) provided measures of (i) social acceptance/rejection, (ii) self-efficacy, (iii) 
psychological maturity, (iv) impulsivity-activity and (v) self-concept. 
 
 
3.6. Statistical treatment 
 
Statistical analysis involved variables description, like mean and standard deviation results. 
Each of these data sets was analysed using separate multivariate analyse of variance (Non-
Parametric MANOVA) in each teams was the between participant variable. Univariate 
analysis of variance (Non-Parametric ANOVA) and multiple comparisons test (LSD, Post 
Hoc Test) were used when appropriated (Maroco, 2007). Follow-up stepwise discriminant 
function analysis was used for all data sets to determine which combination of measures best 
discriminated between the two groups of players, and finally all previous discrmininant 
variables were analysed together (Stepwise Discriminant Analysis). For all analyses, 5% was 







Measurements for each participant were undertaken according to four categories, i.e. 
anthropometric profiling (proportionality, somatotype and body composition), physiological 




4.1. Anthropometric characteristics 
 
No significant differences were indicated using MANOVA in proportionality measures 
(Wilks’ lambda = 0.06, F31,2 = 9.948), and specificly in girth mesures (Wilks’ lambda = 0.776, 
F8,25 = 0.901) and breath mesures (Wilks’ lambda = 0.789, F6,27 = 1.205, all P > 0.05). 
However, the MANOVA indicated significant difference between teams in body size (Wilks’ 
lambda = 0.614, F4,29 = 4.563, P < 0.01), skinfolds mesures (Wilks’ lambda = 0.348, F9,24 = 
4.995, P < 0.01) and length mesures (Wilks’ lambda = 0.714, F4,29 = 2.903, P < 0.05). 
ANOVA showed significant differences between groups in stature (F1,32 = 7.505, P < 0.05), 
sitting height (F1,32 =12.704, P < 0.01) and suprailiac skinfold (F1,32 = 11.243, P < 0.01). 
Discriminant analysis showed that a combination of five variables could successfully 
discriminat between groups. These measures were: stature (standard coefficient = -1.738), 
pectoral skinfold (standard coefficient = -1.740), suprailiac skinfold (standard coefficient = 
1.005), biiliocristal breath (standard coefficient = 1.234), and radial-dactylion length (standard 
coefficient = 1.514). The described function (Λ = 0.165, χ
2
(5) = 53.080, P < 0.001) explained 
















mean s  mean s  
          
Stature (cm) 184.57 5.62  179.11 5.98  7.505 0.010 * 
Body mass (kg) 84.94 9.25  85.91 13.70  0.059 0.809 ns 
Sitting height (cm) 95.69 3.19  91.71 3.31  12.704 0.001 ** 
Armspan (cm) 190.38 6.39  190.72 7.41  0.021 0.886 ns 
          
Subscapular skinfold (mm) 11.03 4.64  14.41 6.39  3.166 0.085 ns 
Triceps skinfold (mm) 10.03 3.84  10.81 4.86  0.276 0.603 ns 
Biceps skinfold (mm) 5.33 2.45  5.53 3.00  0.045 0.834 ns 
Chest skinfold (mm) 11.17 6.18  9.81 5.43  0.455 0.505 ns 
Midaxillary skinfold (mm) 10.36 5.40  12.31 7.42  0.781 0.383 ns 
Suprailiac skinfold (mm) 9.22 5.14  18.47 10.37  11.243 0.002 ** 
Abdominal skinfold (mm) 17.22 10.18  19.16 10.96  0.285 0.597 ns 
Crural skinfold (mm) 12.67 4.52  16.37 6.76  3.611 0.066 ns 
Calf skinfold (mm) 8.53 3.84  10.34 4.73  1.525 0.226 ns 
          
Head girth (cm) 57.22 1.60  57.46 1.76  0.166 0.686 ns 
Upper arm girth (cm) 32.97 3.15  32.42 1.95  0.388 0.538 ns 
Maximum upper arm girth (cm) 34.99 3.02  34.60 2.03  0.197 0.660 ns 
Maximum forearm girth (cm) 29.14 1.88  29.41 1.23  0.257 0.616 ns 
Chest girth (cm) 103.05 7.57  102.83 5.94  0.009 0.924 ns 
Wais girth (cm) 83.44 7.61  81.81 6.27  0.470 0.498 ns 
Crural girth (cm) 58.62 4.69  55.89 3.59  3.658 0.065 ns 
Maximum calf girth (cm) 39.97 3.00  39.40 2.29  0.391 0.536 ns 
          
Biacromial breath (cm) 42.33 1.77  42.34 1.61  0.000 0.990 ns 
Torax transverse breath (cm) 30.81 1.93  30.72 2.29  0.017 0.897 ns 
Torax sagital breath (cm) 20.10 3.01  20.97 1.80  1.069 0.309 ns 
Biiliocristal breath (cm) 29.28 1.93  28.52 2.07  1.214 0.279 ns 
Biepicondylar humerus breath 
(cm)  




Biepicondylar femur breath (cm) 9.89 0.65  10.06 0.55  0.611 0.440 ns 
          
Acromiale-radial length (cm) 34.99 1.56  35.74 1.49  2.100 0.157 ns 
Radiale-stylion length (cm) 27.42 1.84  26.81 1.41  1.211 0.279 ns 
Mid-stylion-dactylion length (cm) 20.83 1.05  20.42 0.84  1.643 0.209 ns 
Transverse hand length (cm) 22.81 1.27  23.19 2.05  0.401 0.531 ns 
Radial-dactylion length (cm) 48.25 2.47  47.22 1.97  1.816 0.187 ns 
Total arm length (cm) 83.24 3.65  82.97 3.25  0.053 0.820 ns 
          






Athletes in of Team-A are balanced mesomorph and athletes of Team-B have an endomorphic 
mesomorph somatotype. 
Significant differences were indicated using MANOVA (Wilks’ lambda = 0.763, F3,30 = 
3.108, P < 0.05) and univariate ANOVA indicated significant differences between groups in 
endomorphy (F1,32 = 6.575, P < 0.05). Also discriminant analysis showed that endomorphy 
(standard coefficient = 1.000) successfully discriminated the two groups and that 61.8% of 
original grouped cases were correctly classified (Λ = 0.830, χ
2
(1) = 5.886, P < 0.05). 
 
 
Table 2. Somatotype of differente teams (mean±s) and results of univariate ANOVA. 
 





mean s  mean s   
          
Endomorphy 2.78 1.23  4.06 1.68  6.575 0.015 * 
Mesomorphy 5.16 1.05  5.34 1.33  0.185 0.670 ns 
Ectomorphy 2.31 0.99  2.06 1.20  0.421 0.521 ns 
          
The mean difference is: not significant (ns); P < 0.05 (*). 
 
 
4.3. Body composition 
 
The small difference between the two teams due to muscle mass and the difference of skin 
mass is mainly due to differences in height of the players.  
The MANOVA didn’t show a significant differences between groups when considers body 
composition (Wilks’ lambda = 0.752, F5,28 = 1.846, P > 0.05). Also separate analyses of 




Table 3. Body composition of differente teams (mean±s) and results of univariate ANOVA. 
 





mean s  mean s  
          
Skin mass (kg) 4.31 0.27  4.23 0.33  0.556 0.461 ns 
Muscle mass (kg) 41.36 4.81  41.35 6.62  0.000 0.994 ns 
Adipose mass (kg) 21.39 5.95  23.71 7.47  1.017 0.321 ns 
Bone mass (kg) 9.34 1.18  9.53 1.29  0.197 0.660 ns 
Residual mass (kg) 9.67 1.46  9.53 1.78  0.066 0.799 ns 
          
The mean difference is not significant (ns). 
 
 
4.4. Physiological profile 
 
In general, Team-A payers are faster. They have improved abdominal strength, standing jump 
and countermovement jump adapted for arms. Team-B players jump higher, obtained the best 
results in dynamometry tests, aerobic performance and in the flexibility test. 
The MANOVA showed significant groups difference on physiological characteristics (Wilks’ 
lambda = 0.306, F14,19 = 3.085, P < 0.05). Univariate ANOVA showed that there were 
significant differences between the teams for 30 m sprint (F1,32 = 5.173, P < 0.05), sit ups 
(F1,32 = 14.002, all P < 0.01), handgrip strength (right, F1,32 = 7.001; left, F1,32 = 6.116, all P < 
0.05) and back strength (F1,32 = 5.314, P < 0.05). Discriminant analysis showed that the 
standing vertical jump (standard coefficient = 0.876) could more distinguish between groups 
than the variables 30 m sprint (standard coefficient = 0.789), sit ups (standard coefficient = -
0.774) or the right handgrip task (standard coefficient = 0.584), and the function (Λ = 0.354, 
χ
2







Table 4. Physiological characteristics of differente teams (mean±s) and results of univariate 
ANOVA. 
 





means s  means s  
          
Speed (s)          
30 m sprint 4.39 0.20  4.60 0.32  5.173 0.030 * 
Speed-agility 22.66 0.85  23.05 1.30  1.090 0.304 ns 
          
Vertical jump (m)         
SVJ 0.34 0.06  0.37 0.06  2.557 0.120 ns 
CMVJ 0.36 0.06  0.39 0.06  1.260 0.270 ns 
Abalakov 0.43 0.06  0.45 0.07  1.050 0.313 ns 
DJ40 0.40 0.07  0.43 0.09  1.339 0.256 ns 
SVJA 0.15 0.05  0.14 0.06  0.272 0.606 ns 
CMVJA 0.21 0.19  0.13 0.05  2.535 0.121 ns 
          
Sit ups (#) 53.28 10.22  41.25 8.27  14.002 0.001 ** 
          
Dynamometry (Kgf)         
Handgrip right 50.39 8.25  58.19 8.94  7.001 0.013 * 
Handgrip left 44.22 8.81  52.44 10.56  6.116 0.019 * 
Back strength 131.17 20.90  152.63 32.72  5.314 0.028 * 





)       
VO2max 47.28 3.36  49.23 5.43  1.628 0.211 ns 
          
Sit and reach (cm) 26.92 6.55  31.41 8.42  3.047 0.090 ns 
          
Legend: Standing vertical jump (SVJ), countermovement vertical jump (CMVJ), Abalakov 
jump (Abalakov), drop jump from 40 cm (DJ40), standing vertical jump adapted to arms 
(SVJA) and countermovement vertical jump adapted to arms (CMVJA). 
The mean difference is: not significant (ns); P < 0.05 (*), P < 0.01 (**). 
 
 
4.5. Technical skills 
 
According to the results of technical evaluation is evident that the Team-B are the best, with 
the exception of the defensive displacement. Nevertheless, the MANOVA indicated no 
significant differences between groups in technical skills evaluation (Wilks’ lambda = 0.761, 




the two groups, when using the univariate ANOVA (F1,32 = 4.274, P < 0.05). Discriminant 
analysis (Λ = 0.882, χ
2
(1) = 3.949, P < 0.05) showed that the ability to retrieve balls (standard 




Table 5. Technical skills evaluation of differente teams (mean±s) and results of univariate 
ANOVA. 
 





mean s  mean s  
          
Defensive displacements 3.33 1.33  3.31 0.79  0.003 0.957 ns 
Different types of marking 2.39 1.33  3.06 0.93  2.846 0.101 ns 
Retrieve balls 2.33 1.28  3.13 0.89  4.274 0.047 * 
Escape the opponent 2.61 1.33  3.00 0.97  0.926 0.343 ns 
Pass and reception 3.44 0.98  3.63 0.62  0.398 0.533 ns 
Shooting (types) 3.00 1.33  3.25 1.00  0.376 0.544 ns 
1 vs 1 2.50 1.04  3.13 1.02  3.091 0.088 ns 
          
The mean difference is: not significant (ns); P < 0.05 (*). 
 
 
4.6. Game intelligence profile 
 
In tactical variables, team A showed the worst results for all. However, the MANOVA 
showed that there was no significant difference between groups evaluation of the four game 
intelligence variables taken into account (Wilks’ lambda = 0.923, F4,29 = 0.604, P > 0.05). 







Table 6. Cognitive and game inteligence evaluation of differente teams (mean±s) and results 
of univariate ANOVA. 
 





mean s  mean s  
          
Create and occupy spaces 2.67 1.33  3.13 0.96  1.302 0.262 ns 
Offensive and defensive battle 2.78 0.94  3.19 0.91  1.652 0.208 ns 
Defensive collaboration 2.67 1.33  3.13 0.72  1.508 0.228 ns 
Vary their actions. 3.06 0.87  3.38 0.50  1.657 0.207 ns 
          
The mean difference is not significant (ns). 
 
 
4.7. Psychological profile 
 
Performances in the three psychological tests (questionnaires), were similar between the two 
team, and no significant differences were observed when using MANOVA (Wilks’ lambda = 
0.642, F8,25 = 1.742, P > 0.05). As in the previous variables, psychological variables were not 















Table 7. Psychological characteristics of differente teams (mean±s) and results of univariate 
ANOVA. 
 





mean s  mean s  
          
Motivational orientation          
Task orientation 4.39 0.49  4.44 0.35  0.101 0.752 ns 
Ego orientation 2.90 0.59  2.52 0.72  2.818 0.103 ns 
          
Anxiety in competition          
Anxiety 14.06 4.14  13.56 4.29  0.116 0.735 ns 
          
Self-Perception          
Social acceptance/rejection 20.17 2.46  19.06 1.53  2.405 0.131 ns 
Self-efficacy 20.11 1.49  19.12 1.86  2.944 0.096 ns 
Psychological maturity 15.61 1.94  15.81 1.94  0.091 0.765 ns 
Impulsivity-activity 12.17 1.50  12.56 1.71  0.515 0.478 ns 
Self-concept 73.72 5.92  71.88 4.50  1.028 0.318 ns 
          
The mean difference is not significant (ns). 
 
 
4.8. Stepwise discriminant function analysis 
 
Using all the previous significant variables, the model showed that a combination of six 
variables could successfully discriminate between two teams. The 30 m sprint (standard 
coefficient = 1.122) distinguished more clearly between groups than the standing vertical 
jump (standard coefficient = 0.901), the right handgrip (standard coefficient = 0.791), the sit 
ups (standard coefficient = -0.720), the stature (standard coefficient = -0.631) and the ability 









Table 8. Stepwise discriminant analysis: variables entered/removed 
a,b,c,d
. 
Step  Entered Removed 
Wilks' Lambda 
Statistic  df1 df2 df3 
Exact F 
Statistic df1 df2 Sig. 
1 Sit ups   0.696 1 1 32 14.002 1 32 0.001 
2 Handgrip (right)   0.546 2 1 32 12.891 2 31 0.000 
3 Vary their actions   0.435 3 1 32 12.979 3 30 0.000 
4 CMVJA (e)   0.372 4 1 32 12.214 4 29 0.000 
5 SVJ (f)   0.311 5 1 32 12.415 5 28 0.000 
6 30 m sprint   0.234 6 1 32 14.701 6 27 0.000 
7   CMVJA (e) 0.253 5 1 32 16.500 5 28 0.000 
8 Stature   0.200 6 1 32 17.945 6 27 0.000 
At each step, the variable that minimizes the overall Wilks' Lambda is entered. 
a  Maximum number of steps is 152; 
b  Maximum significance of F to enter is 0.05; 
c  Minimum significance of F to remove is 0.10; 
d  F level, tolerance, or VIN insufficient for further computation; 
e  Countermovement vertical jump adapted to arms (CMVJA); 



















Table 9. Stepwise discriminant analysis: variables in analysis. 
Step Variables Tolerance 




1 Sit ups 1.000 0.001  
2 Sit ups 0.952 0.000 0.820 
Right handgrip 0.952 0.007 0.696 
3 Sit ups 0.821 0.000 0.748 
Right handgrip 0.856 0.002 0.610 
Ability to vary their actions 0.817 0.010 0.546 
4 Sit ups 0.798 0.000 0.650 
Right handgrip 0.849 0.002 0.517 
Ability to vary their actions 0.640 0.002 0.530 
Countermovement vertical jump adapted to 
arms 
0.779 0.035 0.435 
5 Sit ups 0.727 0.000 0.595 
Right handgrip 0.830 0.002 0.437 
Ability to vary their actions 0.617 0.001 0.457 
Countermovement vertical jump adapted to 
arms 
0.745 0.020 0.379 
Standing vertical jump 0.888 0.026 0.372 
6 Sit ups 0.699 0.000 0.443 
Right handgrip 0.800 0.002 0.337 
Ability to vary their actions 0.592 0.001 0.354 
Countermovement vertical jump adapted to 
arms 
0.722 0.150 0.253 
Standing vertical jump 0.558 0.001 0.355 
30 m sprint 0.560 0.006 0.311 
7 Sit ups 0.721 0.000 0.465 
Right handgrip 0.806 0.002 0.365 
Ability to vary their actions 0.729 0.002 0.354 
Standing vertical jump 0.560 0.001 0.389 




Sit ups 0.711 0.002 0.284 
Right handgrip 0.734 0.000 0.317 
Ability to vary their actions 0.729 0.011 0.256 
Standing vertical jump 0.544 0.001 0.310 
30 m sprint 0.445 0.000 0.363 
Stature 0.655 0.013 0.253 
 
 
Variables classification show the direction (signs) associated with the discriminant function 
(Table-10). The function (Λ = 0.200, χ
2
(6) = 46.603, P < 0.001) discriminated the two teams 





Table 10. Stepwise discriminant analysis: standardized canonical discriminant function 
coefficients, eigenvalues and variance. 
 Function 
 1 
Stature - 0.631 
30 m sprint 1.122 
Standing vertical jump 0.901 
Sit ups - 0.720 
Right handgrip 0.791 
Ability to vary their actions 0.612 
Eigenvalue 3.988 
% of Variance 100 
 
 
The classification functions (Fisher's linear discriminant functions) founded was: 
(i) Team A = 4.919 x (stature) + 80.156 x (30 m sprint) + 451.516 x (SVJ) – 1.078 x (sit 
ups) + 0.673 x (right handgrip) + 22.787 x (ability to vary their actions) – 730.469. 
(ii) Team B = 4.496 x (stature) + 96.829 x (30 m sprint) + 514.541 x (SVJ) – 1.377 x (sit 





The morphological optimization (see Norton and Olds, 1996) is important to have success in 
sport and must be considered in sport selection (see Carter, 1985). Anthropometric factors 
contributing to performance in a range of sports have been the subject of review by Eston and 
Reilly (2001). In our study, five anthropometric measures successfully discriminated between 
the two teams, namely stature, pectoral skinfold, suprailiac skinfold, biiliocristal breath and 
radial-dactylion length. And according to results it seems that, in games like handball, high 




According to Reilly (2001), in the throwing events body mass is one determinant of 
performance. However, in this study, the small difference in body mass between the groups 
could be accounted for the differences in body composition, while comparison of mean height 
would marginally favour the Team-A. No significant differences were observed on body 
composition but for the purposes of this study, its important do empathises that body 
composition and weight were only two of a large variety of factors measured. Taken together, 
these two factors may affect an athlete’s potential for success within a given sport, because 
body mass can influence an athlete’s speed, endurance, and power, whereas body composition 
can affect an athlete’s strength, agility, and appearance. Most athletes require a high strength-
to-weight ratio to achieve optimal athletic performance, and because body fat adds to body 
mass without adding to strength, low body fat percentages are often emphasised within many 
sports (American Dietetic Association and the Canadian Dietetic Association, 1993). The 
differences in free fatty mass could partly explain the differences observed between groups 
(elite and amateur) in absolute maximal strength and muscle power (Gorostiaga, Granados, 
Ibáñez & Izquierdo, 2005). 
In the study of somatotype, were observed significant differences between groups in 
endomorpy (Team-A 2.78 ± 1.23, Team-B 4.06 ± 1.68) and that variable (alone) successfully 
discriminated the two teams (in 61.8%). 
Handball is a dynamic team sport characterized by a high capacity to develop force level, 
great level of agility and flexibility. Nevertheless, in this study only five physiological 
measures variables were significantly different between teams. The successful players (Team-
A) recorded (i) higher values for sit-ups (mean dif. = + 12.03 #), (ii) faster times over the 30 
m sprint (mean dif. = - 0.21 s), (iii) lower values on dynamometry tests (handgrip and back 




when studied the distinguished handball players, found significant differences in 30 m sprint 
and no differences in vertical jump values. 
Alexander and Boreskie (1989) studied the VO2max of two handball players (world champion 





while the world champion was substantially higher on the anaerobic power test and in peak 
ventilation scores. Also in futsal, the aerobic-fitness (percentage of VO2max at VT) (Pate and 
Kriska, 1984) seems not to be related to competitive levels (whatever the level is), because to 





(Álvarez, D’Ottavio & Castagna, 2007). In elite volleyball Canadian player the large aerobic 
component was supported by the high VO2max value recorded for the national team players 




) and in basketball, the general aerobic capacity is fairly 
homogeneous between level of play, even if there are observable VO2max differences due to 
inter-individual profiles (Sallet, Perrier, Ferret, Vitelli & Baverel, 2005). In our study, the 
averages of VO2max were not different considering the two teams studied, but a little different 
from the values observed by Alexander and Boreskie (1989) and Kavak and Tutkun (2005) in 





Table 11. Physical and physiological average values of handball players (mean ± s). 
















World champion Alexander & 
Boreskie (1989) 
     55.2 
Non-world champion      53.1 
Denmark 







24.4 190.00     
Poland 24.64 189.28 88.70  61.2  
Finland 25.1 182.60 83.20 4.23 58.8  
Romania    4.41   
Bulgarian    4.20   
Germany     60.4  
Dicle university Kavak & Tutkun 
(2005) 
21.81 ± 2.34 176.12 ± 6.21 74.81 ± 8.85 4.55 ± 0.15 58.75 ± 6.43 44.32 ± 5.02 
(b)
 







 189.1 ± 7.9 
    
Portugal (Successful) Massuça and 
Fragoso 
(Our study) 
23.00 ± 3.80 184.57 ± 5.62 84.94 ± 9.25 4.39 ± 0.20 33.98 ± 5.52
(a)
 47.28 ± 3.36
(b)
 
Portugal (Non-Successful) 23.75 ± 5.58 179.11 ± 5.98 85.91 ± 13.70 4.60 ± 0.32 37.03 ± 5.58
(a)




 Performed using standing vertical jump; 
(b)
 Performed using Cooper Test; 
(c)









Four physiologic variables successfully discriminat between the two groups (explain 
88.2% of physiological variance), namely the standing vertical jump, the 30 m sprint, 
the sit ups and the right handgrip strength. However the most discriminating measure 
was the performance in standing vertical jump (standard coefficient = 0.876). 
In general, anthropometric and physiological criteria do have an important role part of 
the all process of talent evaluation, and fitness profiling can generate a useful database 
against which talented groups may be compared (Reilly, Williams, Nevill & Franks, 
2000b). The results of the study also demonstrate that the coach evaluation is subjective. 
Nevertheless, the ability to retrieve balls allows to discriminate successful and 
unsuccessful handball players (explain 73.5% of variance). Considering the game 
intelligence profile and psychological variables no significant difference was observed 
between groups. 
Finally, multivariate statistical analysis techniques were revealed that the two groups 
could be discriminated on the basis of six variables. The most discriminate was the 
performance on the 30 m sprint test, followed by the standing vertical jump, the right 
handgrip, the sit ups, the height and the ability to vary their actions. These results have 
partial agreement with the results observed in elite female handball players recorded by 
Cavala, Rogulj, Srhoj, Srhoj and Katić (2008). 
Lidor, Falk Arnon, Cohen, Segal and Lander (2005) have purposed to identify motor, 
physical, and skill variables to provide coaches with relevant information in the 
selection process of young team handball players (n=405, age 12-13 years) and 
demonstrated that only the skill test served as a good indicator. However we observed 
that in adult male handball players the anthropometric (stature), physiological (standing 




vary their actions) variables seems to contribute to selection procedures. In our study, 




There are marked individual characteristics differences among elite handball players. 
They have to adapt to the physical demands of the game, which are multidisciplinary. 
Handball players may not need to have an extraordinary capacity within any of physical 
performance areas, but apparently they must possess a reasonably high level within all 
areas. 
The battery test designed for this investigation was multidisciplinary in the sense that it 
embraced anthropometric, physiological, technical, tactical and psychological measures. 
The tests were chosen having in account that all data could be gathered in training 
conditions and did not require formal laboratory evaluations. The test battery proved to 
be of practical significance in discriminating successfully between groups of success 
and no successful players. The two groups could be discriminate by a range of 
individual measures (e.g., stature, sitting height, suprailiac skinfold, endomorphy, 30-m 
sprint, sit up, handgrip, back strength and ability to retrieve balls), but the 
discrimination between the two groups was optimized when the multivariate profiles 
were considered as a whole. In this case performances on the 30-m sprint, the standing 
vertical jump, the right handgrip strength, the sit ups, the stature and the ability to vary 
their actions appears to be the strongest predictors of success in handball. 
The next step would be to examine the validity of variables as predictors in a large 




discriminate successful handball players, to establishing baseline reference data for the 
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No estudo da proporcionalidade de desportistas, tem sido utilizado o Método Phantom e 
o Método Combinado de Lentini. Neste trabalho pretende-se usar e comparar os 
modelos acima descritos utilizando uma amostra (n=34) de atletas seniores de andebol 
(idade: 23.65 ± 4.76 anos), do sexo masculino, de duas equipas participantes no 
campeonato da Liga Profissional de Andebol Portuguesa (2006/2007). As 28 medidas 
antropométricas foram obtidas por antropometristas acreditados pelo ISAK 
(International Society for Advancement of Kinanthropometry) pertencentes ao grupo de 
trabalho em cinantropometria da Faculdade de Motricidade Humana (Universidade 
Técnica de Lisboa), e as técnicas adoptadas foram as descritas por Fragoso & Vieira 
(2005). As técnicas estatísticas utilizadas foram: Estatística descritiva; Coeficiente de 
correlação de Pearson; Teste de t-student (design intra-sujeitos); Teste de Mann-Witney; 
Teste de Kruskal-Wallis. Concluiu-se que: (1) A aplicação directa do Phantom ao grupo 
de andebolistas mostra a grande heterogeneidade da amostra face aos valores Phantom; 
(2) A aplicação do Método Combinado de Lentini (i) normaliza os dados, aproximando-
os dos valores médios de Z; (ii) responde ao problema resultante, da aplicação da 
constante de proporcionalidade utilizada no modelo Phantom (170.18), à populações de 
atletas de jogos desportivos, em que a estatura elevada é uma evidência; (iii) permite 
observações idênticas aos dados não ajustados; (3) Os cálculos da proporcionalidade em 
populações especiais podem ser simplificados com a utilização da equação apresentada. 
 







A condição anatómica foi valorizada quando Drinkwater & Ross (1980) e Ross & Ward 
(1982) definiram cinantropometria como uma especialidade científica que aplica 
métodos específicos para avaliar o tamanho, a forma, as proporções, a composição 
corporal, a maturação e estuda a função grosseira da estrutura corporal. Assim, a 
cinantropometria pode ser entendida como uma disciplina básica para assegurar tanto a 
reflexão como a avaliação da forma, dimensão e composição corporal, isto é, da 
morfologia do Homem, a partir de uma óptica hierárquica, descritiva e explicativa dos 
comportamentos de resposta em função dos seus significados e do espaço onde 
ocorrem. 
Sabe-se que algumas disciplinas atléticas exigem características morfológicas 
específicas (Mac Dougall et al., 1995; Mc Ardle et al., 1990; Ross & Wilson, 1974; 
Ross & Ward, 1982), colocando em evidência a relação entre morfologia e rendimento 
desportivo. Relativamente ao andebol, também se sabe que existe um conjunto de 
características morfológicas capazes de influenciar o rendimento (Durand, 1988; 
Roman, 1990; Garcia, 1990; Blanco, 2004; Moreno, 1996), pelo que a ausência de um 
protótipo morfológico adequado para uma determinada modalidade pode limitar 
seriamente o desempenho desportivo (Tanner, 1973), principalmente quando inseridos 
num contexto de alto nível de rendimento. 
É assim evidente que a proporcionalidade complementa o clássico conceito de 
forma, diferenciando-se do conceito de somatótipo e da análise da composição corporal, 
centrando-se na relação entre as dimensões das diferentes partes do corpo humano. Face 




influência do treino físico e da estrutura corporal são limitadas pela variabilidade 
genética, a cineantropometria, mais concretamente o estudo da proporcionalidade 
antropométrica dos sujeitos, com recurso ao modelo clássico de Ross et al. (1974) ou ao 
método combinado de Lentini (Lentini & Verde, 2004), pode contribuir para a 
construção de um “protótipo morfológico” característico dos desportistas de elite 
(Chamorro et al., 2005a; Hawes & Sovak, 1994). 
As limitações do método Phantom quando aplicado a desportistas, fomentaram a 
substituição deste método por um novo modelo baseado na estatística bayesiana 
(Lentini & Verde, 2004), que permite comparar o desportista com: (i) uma amostra de 
desportistas de referência, (ii) a média da sua equipa e (iii) consigo mesmo, momentos 
distintos da sua vida desportiva - Tipificação Z combinada (TZC) (Chamorro et al., 
2005a e 2005b; Lentini & Verde, 1991). 
 Será realmente mais vantajoso aplicar o método combinado de Lentini, em vez 
do método Phantom, quando pretendemos estudar a proporcionalidade de atletas? 
Não temos conhecimento de qualquer estudo que tenham aplicado o método 
combinado de Lentini na população desportiva portuguesa, pelo que nos propomos 





A amostra é constituída por trinta e quatro (n=34) atletas seniores de andebol (idade: 
23.65 ± 4.76 anos), do sexo masculino, de duas equipas participantes no campeonato da 




 As variáveis consideradas no estudo foram: Peso (WT); Altura (HT); Altura 
sentado (SIT_HT); Envergadura (SPAN); Prega adiposa subescapular (SCAP_SF); 
Prega adiposa tricipital (TCP_SF); Prega adiposa bicipital (BCP_SF); Prega adiposa 
supraespinal (SSPN_SF); Prega adiposa abdominal (ABDM_SF); Prega adiposa crural 
(FTHI_SF); Prega adiposa geminal (CALF_SF); Perímetro da cabeça (HEAD_G); 
Perímetro bicipital sem contracção (ARM_RLX); Perímetro bicipital com contracção 
(ARM_FLX); Perímetro do antebraço (FARM_G); Perímetro mesoesternal (CHST_G); 
Perímetro da cintura (WAIS_G); Perímetro crural (MTHI_G); Perímetro geminal 
(CALF_G); Diâmetro biacromial (BIACR_B); Diâmetro transverso (TRCH_B); 
Diâmetro antero-posterior (APCH_D); Diâmetro biiliocristal (BICRS_B); Diâmetro 
bicôndilo umeral (HUMR_B); Diâmetro bicôndilo femural (FEMR_B); Comprimento 
acromial-radial (ARM_L); Comprimento radial-stylion (FARM_L); Comprimento 
midstylion-dactylion (HAND_L). 
As medidas antropométricas (28 medidas) foram obtidas por antropometristas 
acreditados pelo ISAK (International Society for Advancement of Kinanthropometry), 
pertencentes ao grupo de trabalho em Cinantropometria da Faculdade de Motricidade 
Humana (Universidade Técnica de Lisboa), e as técnicas adoptadas foram as descritas 
por Fragoso & Vieira (2005). 
Para o estudo da proporcionalidade utilizaram-se os métodos Phantom (Ross et 
al., 1974) e combinado de Lentini (Lentini & Verde, 2004). 
O método Phantom consiste na transformação das variáveis originais em valores 
Z (1.0). Na realidade o processo é similar ao processo estatístico utilizado para 





Z = 1/s * (V ( 170.18 / E )
d 
- p)                                               (1.0) 
Sendo: 
Z: Valor da variável transformada em Phantom; 
s: Desvio padrão proposto pelo modelo para a variável estudada; 
V: Valor da variável estudada; 
E: Valor obtido para a altura (ALT); 
170.18: Constante de proporcionalidade para a altura no modelo Phantom; 
d: Expoente dimensional (d=1, para comprimentos, diâmetros, perímetros e 
pregas adiposas; d=2, nas superfícies corporais ou áreas transversais; d = 
3, no peso e outros volumes corporais); 
p:            Média proposta pelo modelo para a variável estudada. 
 
z = (x - µ) / σ                                                                          (1.1) 
Sendo: 
x: valor da variável; 
µ: média da variável na população de referência; 
σ: desvio padrão da variável para a população de referência. 
 
V (170.18 / E)
d
                                                                       (1.2) 
Sendo: 
V: valor obtido da variável estudada; 
E: Valor obtido para a altura; 
170.18: constante de proporcionalidade para a estatura no modelo Phantom; 




Na construção do modelo denominado Método Combinado (MC), utilizam-se os 
valores das médias (MEDP) e desvios padrão (DPP) das variáveis de Phantom, os 
valores das médias (MEDA) e desvios padrão (DPA) das variáveis da amostra, e a 
análise de Bayes (Cox, 1994; Gelman et al., 1995). 
Para calcular a média combinada (MEDC) para a variável analisada, utiliza-se a 
MEDP e a média da amostra (MEDA) (2.0). Já o cálculo do desvio padrão do método 
combinado (DPC), efectua-se com recurso ao DPP e DPA (2.1) e, por último, a 
tipificação Z combinada (TZC) com a MEDC, o DPC e o valor da variável para um 
indivíduo (Y), segundo o método combinado (2.2). 
 
MEDC = (MEDP + n x MEDA)/(n + 1)                                    (2.0) 
DPC = ((( n – 1) x DPA^2 + DPP)/(n + 1))^0.5                        (2.1) 
TZC = (Y – MEDC)/DPC                                                         (2.2) 
 
Recolhidos os dados, procedeu-se à sua organização tratamento estatístico, tendo-se 
utilizado os programas informáticos: Microsoft Office Excel 2007 e SPSS 15.0 for 
Windows. As técnicas estatísticas utilizadas foram as seguintes: (1) Estatística 
descritiva; (2) Coeficiente de correlação de Pearson para medir o grau de associação 
linear entre variáveis da amostra e cada um dos dois métodos utilizados no estudo 
(Phantom e MC), assim como entre os resultados da aplicação do método Phantom e do 
método combinado; (3) Teste t-student para comparação de duas médias relativas aos 
dois métodos utilizados, considerando o mesmo grupo de sujeitos (design intra-




das duas equipas estudadas; (5) Teste de Kruskal-Wallis para detectar diferenças 
significativas entre os valores centrais das cinco posições de jogo. 
 
 
4. Apresentação e discussão dos resultados 
 
Com base no perfil dos 34 sujeitos da amostra (Figura 1) pode-se comparar os 
resultados com os valores de referência Phantom, e com os resultantes da aplicação do 













Tabela 1. Médias e desvios padrão da amostra (n=34), e suas correlações com os 
valores de referência utilizados para o cálculo da proporcionalidade, utilizando o 
Phantom de Ross e valores transformados pelo método combinado de Lentini. 
MEDIDAS AMOSTRA 
(n=34) 
 PHANTOM  MÉTODO COMBINADO 
(n=34) 
MED±SD  MED±SD r   MED±SD r  
MEDIDAS BÁSICAS 
WT 85.39±11.39  64.58±8.60 0.719 **  84.80±11.07 1.000 ** 
HT 182.00±6.34  170.18±6.29 1.000 **  181.66±6.17 1.000 ** 
SIT_HT 93.82±3.78  89.92±4.50 0.516 **  93.71±6.17 1.000 ** 
SPAN 190.54±6.78  172.35±7.41 0.441 **  190.02±6.60 1.000 ** 
PREGAS ADIPOSAS (mm) 
SCAP_SF 12.62±5.70  17.20±5.07 0.997 **  12.75±5.55 1.000 ** 
TCP_SF 10.40±4.30  15.40±4.47 0.996 **  10.54±4.19 1.000 ** 
BCP_SF 5.43±2.68  8.00±2.00 0.998 **  5.50±2.62 1.000 ** 
SSPN_SF 13.57±9.19  15.40±4.47 0.999 **  13.63±8.93 1.000 ** 
ABDM_SF 18.13±10.43  25.40±7.78 0.998 **  18.34±10.14 1.000 ** 
FTHI_SF 14.41±5.90  27.00±8.33 0.997 **  14.77±5.75 1.000 ** 
CALF_SF 9.38±4.31  16.00±4.67 0.997 **  9.57±4.20 1.000 ** 
PERÍMETROS (cm) 
HEAD_G 57.35±1.66  56.00±1.44 0.392 *  57.31±1.63 1.000 ** 
ARM_RLX 32.68±2.56  26.89±2.33 0.906 **  32.51±2.50 1.000 ** 
ARM_FLX 34.78±2.51  29.14±2.37 0.887 **  34.62±2.45 1.000 ** 
FARM_G 29.28±1.55  25.13±1.41 0.798 **  29.16±1.52 1.000 ** 
CHST_G 102.93±6.65  87.86±5.18 0.865 **  102.50±6.47 1.000 ** 
WAIS_G 82.57±6.87  71.91±4.45 0.919 **  82.27±6.68 1.000 ** 
MTHI_G 57.18±4.31  51.84±3.44 0.915 **  57.02±4.20 1.000 ** 
CALF_G 39.67±2.62  35.25±2.30 0.870 **  39.54±2.56 1.000 ** 
DIÂMETROS (cm) 
BIACR_B 42.34±1.66  38.04±1.92 0.669 **  42.21±1.63 1.000 ** 
TRCH_B 30.76±2.10  27.92±1.74 0.879 **  30.68±2.05 1.000 ** 
APCH_D 20.56±2.44  17.50±1.38 0.957 **  20.47±2.38 1.000 ** 
BICRS_B 28.88±2.01  28.84±1.75 0.878 **  28.88±1.97 1.000 ** 
HUMR_B 7.08±0.33  6.48±0.35 0.691 **  7.06±0.34 1.000 ** 
FEMR_B 9.98±0.60  9.52±0.48 0.824 **  9.97±0.59 1.000 ** 
COMPRIMENTOS (cm) 
ARM_L 35.39±1.55  32.53±1.77 0.602 **  35.31±1.52 1.000 ** 
FARM_L 27.09±1.63  24.57±1.37 0.811 **  27.02±1.59 1.000 ** 
HAND_L 20.61±0.95  18.85±0.85 0.695 **  20.56±0.94 1.000 ** 
* p < 0.05; ** p < 0.01 
 
 
Nos perfis morfológicos resultantes da aplicação do modelo de Phantom e do modelo 
Combinado à amostra (n=34), observam-se que os valores Z (Phantom) variam entre -
1.62 e +1.63, ou seja, os atletas afastam-se ligeiramente do Unisex Phantom (Figura 2). 




de 189 jogadores de andebol do sexo masculino. Neste caso os dados oscilavam entre -4 
e +4 desvios (Phantom), o que traduzia o enorme afastamento do desportista do modelo 
Unisex Phantom criado por Ross e Wilson em 1974, e diria muito pouco sobre o 
afastamento dos atletas relativamente ao ideal de atleta de andebol. 
Observa-se ainda no perfil obtido com recurso ao método combinado de Lentini, 
que os valores oscilam entre -0.06 e +0.08, ou seja, mantêm-se próximo da referência. 
 
 
Figura 2. Perfil antropométrico da amostra (n=34) após aplicação dos métodos 
Phantom e combinado de Lentini. 
 
Existem diferenças significativas entre os dados ajustados pelos dois métodos estudados 
em 27 das 28 variáveis. No entanto, no estudo comparativo das equipas que compõem a 
amostra, a aplicação de testes estatísticos aos dados ajustados pelo método combinado 
de Lentini permite observações idênticas às resultantes da aplicação dos mesmos testes 




Tabela 2. Teste t pares entre os resultados da aplicação dos métodos Phantom e 
combinado de Lentini (TZC) à amostra (n=34). 
 
MEDIDAS 
 Paired-Samples T test 
Phantom TZC IC 95% t (33) P 
Inferior Superior 
WT 0.65 0.05 0.31 0.88 4.243 0.000 *** 
HT 1.88 0.05 1.82 1.83 512.143 0.000 *** 
SIT_HT -0.49 0.02 -0.70 -0.31 -5.322 0.000 *** 
SPAN 0.79 0.08 0.38 1.05 4.361 0.000 *** 
SCAP_SF -1.05 -0.03 -1.06 -1.00 -61.727 0.000 *** 
TCP_SF -1.27 -0.03 -1.29 -1.18 -48.228 0.000 *** 
BCP_SF -1.46 -0.03 -1.52 -1.34 -33.173 0.000 *** 
SSPN_SF -0.58 -0.01 -0.91 -0.25 -3.556 0.001 ** 
ABDM_SF -1.08 -0.02 -1.15 -0.98 -25.675 0.000 *** 
FTHI_SF -1.62 -0.06 -1.69 -1.43 -23.875 0.000 *** 
CALF_SF -1.55 -0.05 -1.57 -1.44 -48.188 0.000 *** 
HEAD_G -1.62 0.02 -2.09 -1.20 -7.479 0.000 *** 
ARM_RLX 1.58 0.07 1.35 1.67 19.597 0.000 *** 
ARM_FLX 1.43 0.07 1.20 1.54 16.578 0.000 *** 
FARM_G 1.61 0.08 1.30 1.76 13.311 0.000 *** 
CHST_G 1.63 0.07 1.34 1.79 14.329 0.000 *** 
WAIS_G 1.21 0.05 0.92 1.41 9.613 0.000 *** 
MTHI_G 0.49 0.04 0.26 0.66 4.693 0.000 *** 
CALF_G 0.81 0.43 0.19 0.58 4.046 0.000 *** 
BIACR_B 0.82 0.07 0.47 1.03 5.472 0.000 *** 
TRCH_B 0.50 0.04 0.26 0.66 4.714 0.000 *** 
APCH_D 1.25 0.04 0.98 1.44 10.581 0.000 *** 
BICRS_B -1.04 0.00 -1.22 -0.86 -11.565 0.000 *** 
HUMR_B 0.40 0.05 0.10 0.60 2.877 0.007 ** 
FEMR_B -0.39 0.02 -0.62 -0.18 -3.713 0.001 ** 
ARM_L 0.32 0.05 -0.02 0.55 1.879 0.069 Ns 
FARM_L 0.56 0.05 0.30 0.72 4.958 0.000 *** 
HAND_L 0.51 0.05 0.18 0.73 3.406 0.002 ** 
ns: não significativo; * p < 0.05; ** p < 0.01; *** p < 0.001 
 
 
O estudo das duas equipas que constituem a amostra, com recurso aos dados originais e 
aos transformados pelo método combinado de Lentini (Tabela 3), permite concluir que 
em ambas as situações as duas equipas diferem significativamente na estatura (p < 
0.05), na altura sentado (p < 0.01) e na prega adiposa supraespinhal (p < 0.01). 
Embora a aplicação do método Phantom coloque em evidência a existência de 




0.01) dos sujeitos das diferentes equipas, evidencia ainda diferenças significativas em 
mais sete variáveis. Tal facto não traduz o observado nos dados não transformados. 
A análise dos perfis das equipas estudadas (A e B), permite concluir que a 
Equipa-A apresenta maiores classificações médias na estatura, altura sentado, prega 
adiposa bicipital, perímetro da cabeça, perímetro do antebraço, perímetro mesoesternal, 
diâmetro biacromial, diâmetro transverso, diâmetro antero-posterior, diâmetro bicôndilo 
húmeral, diâmetro bicôndilo femural e comprimento acromial-radial. Contudo apenas se 
observam diferenças significativas nas variáveis altura (p < 0.05), altura sentado (p < 
0.01) e prega adiposa supraespinhal (p < 0.01) no estudo da amostra, tal como após a 
transformação pelo método combinado de Lentini. 
A transformação pelo método Phantom também coloca em evidência diferenças 
significativas nas variáveis altura (p < 0.05) e prega adiposa supraespinhal (p < 0.01) 





Tabela 3. Teste de Mann-Whitney para comparação dos valores médios das duas equipas constituintes da amostra (Equipa A, n=18; 
Equipa B, n=16) para as três situações consideradas no estudo (valores reais, transformados pelos métodos Phantom e combinado de 
Lentini - TZC). 
MEDIDAS Amostra    Phantom  TZC 
Equipa (Ranks) U p  Equipa (Ranks) U p  U P 
A (n=18) B (n=16)  A (n=18) B (n=16) 
WT 17.78 17.19 139.000 .871   14.11 21.31 83.000 .035 *  139.000 .871  
HT 21.50 13.00 72.000 .012 *  21.50 13.00 72.000 .012 *  72.000 .012 * 
SIT_HT 22.31 12.09 57.500 .002 **  19.94 14.75 100.000 .132   57.500 .002 ** 
SPAN 17.06 18.00 136.000 .792   12.25 23.41 49.500 .001 **  136.000 .792  
SCAP_SF 14.50 20.88 90.000 .063   14.25 21.16 85.500 .043 *  90.000 .063  
TCP_SF 17.06 18.00 136.000 .791   16.83 18.25 132.000 .699   136.000 .791  
BCP_SF 17.75 17.22 139.500 .884   17.44 17.56 143.000 .980   139.500 .884  
SSPN_SF 12.50 23.13 54.000 .001 **  12.28 23.38 50.000 .001 **  54.000 .001 ** 
ABDM_SF 16.33 18.81 123.000 .479   16.19 18.97 120.500 .428   123.000 .479  
FTHI_SF 15.25 20.03 103.500 .167   14.72 20.63 94.000 .086   103.500 .167  
CALF_SF 15.64 19.59 119.500 .254   15.17 20.13 102.000 .151   119.500 .254  
HEAD_G 17.75 17.22 139.500 .885   14.11 21.31 83.000 .035   139.500 .885  
ARM_RLX 16.86 18.22 132.500 .701   14.81 20.53 95.500 .096   132.500 .701  
ARM_FLX 17.08 17.97 136.500 .805   14.78 20.56 95.000 .093   136.500 .805  
FARM_G 19.17 15.63 114.000 .309   15.92 19.28 115.500 .334   114.000 .309  
CHST_G 17.75 17.22 139.500 .885   15.36 19.91 105.500 .189   139.500 .885  
WAIS_G 16.97 18.09 134.500 .753   14.78 20.56 95.000 .093   134.500 .753  
MTHI_G 15.25 20.03 103.500 .167   13.44 22.06 71.000 .011 *  103.500 .167  
CALF_G 17.11 17.94 137.000 .818   14.58 20.78 91.500 .071   137.000 .818  
BIACR_B 17.72 17.25 140.000 .898   14.78 20.56 95.000 .093   140.000 .898  
TRCH_B 17.58 17.41 142.500 .966   15.22 20.06 103.000 .164   142.500 .966  
APCH_D 20.11 14.56 97.000 .107   18.47 16.41 126.500 .556   97.000 .107  
BICRS_B 15.86 19.34 114.500 .317   13.28 22.25 68.000 .008 **  114.500 .317  
HUMR_B 19.08 15.72 115.500 .331   16.36 18.78 123.500 .490   115.500 .331  
FEMR_B 18.11 16.81 133.000 .713   15.22 20.06 103.000 .162   133.000 .713  
ARM_L 19.22 15.56 113.000 .293   16.14 19.03 119.500 .408   113.000 .293  
FARM_L 15.28 20.00 104.000 .172   12.56 23.06 55.000 .002 **  104.000 .172  
HAND_L 16.00 19.19 117.000 .360   11.61 24.13 38.000 .000 ***  117.000 .360  




Relativamente à especificidade dos atletas, e comprovada a homogeneidade das 
variâncias, concluiu-se que a altura, peso, envergadura, perímetro bicipital com 
contracção, perímetro mesoesternal, comprimento acromial-radial, comprimento radial-
stylion e comprimento midstylion-dactylion diferem significativamente (p < 0.05) com 
as posições de jogo (Tabela 4). 
Os dados transformados com recurso ao método combinado de Lentini têm 
correspondência com as avaliações originais, o que já não acontece com os dados 






Tabela 4: Teste de Kruskal-Wallis para comparação dos valores médios das cinco posições de jogo da amostra (GR, P, L, C, Pi) e dos 
valores transformados pelos métodos Phantom e combinado de Lentini (TZC). 
MEDIDAS Amostra  Phantom  TZC 
GR (n=6) P (n=8) L (n=9) C (n=7) Pi (n=4) H(4) P H(4) p H(4) p 
WT 20.25 8.69 20.83 15.50 27.00 11.672 .020 *  5.261 .262   11.672 .020 * 
HT 23.00 9.56 23.00 17.00 13.63 10.288 .036 *  10.288 .036 *  10.288 .036 * 
SIT_HT 24.67 11.50 18.22 16.43 19.00 6.235 .182   5.808 .214   6.235 .182  
SPAN 18.67 8.13 23.11 20.36 16.88 10.630 .031 *  2.858 .582   10.630 .031 * 
SCAP_SF 16.92 16.31 17.44 14.86 25.50 3.221 .521   3.186 .527   3.221 .521  
TCP_SF 23.33 14.94 15.00 15.07 23.75 5.169 .270   5.085 .279   5.169 .270  
BCP_SF 18.33 14.69 18.56 13.29 26.88 5.675 .225   5.287 .259   5.675 .225  
SSPN_SF 19.42 14.75 16.50 16.00 25.00 3.383 .496   2.991 .559   3.383 .496  
ABDM_SF 18.17 13.44 16.56 16.86 27.88 5.818 .213   6.044 .196   5.818 .213  
FTHI_SF 22.25 13.69 16.22 17.86 20.25 3.007 .557   2.227 .694   3.007 .557  
CALF_SF 20.50 18.94 15.00 14.00 21.88 2.931 .569   3.125 .537   2.931 .569  
HEAD_G 16.92 9.69 19.44 23.07 19.88 7.724 .102   3.853 .426   7.724 .102  
ARM_RLX 17.25 11.19 21.06 14.71 27.38 8.855 .065   6.578 .160   8.855 .065  
ARM_FLX 16.83 10.31 22.67 14.07 27.25 11.292 .023 *  6.818 .146   11.292 .023 * 
FARM_G 17.83 17.00 20.44 11.71 21.50 3.827 .430   9.851 .043 *  3.827 .430  
CHST_G 16.00 10.75 20.67 15.57 29.75 10.798 .029 *  8.928 .063   10.798 .029 * 
WAIS_G 17.25 11.00 17.33 18.64 29.25 9.094 .059   7.149 .128   9.094 .059  
MTHI_G 17.58 16.44 17.06 13.14 28.13 6.006 .199   6.637 .156   6.006 .199  
CALF_G 19.50 13.38 18.39 13.36 28.00 7.349 .119   6.479 .166   7.349 .119  
BIACR_B 17.25 12.44 17.94 18.57 25.13 4.524 .340   6.550 .162   4.524 .340  
TRCH_B 16.17 11.38 19.83 17.57 26.38 6.813 .146   4.253 .373   6.813 .146  
APCH_D 20.33 13.38 17.89 16.57 22.25 2.847 .584   2.718 .606   2.847 .584  
BICRS_B 18.67 10.31 18.56 21.21 21.25 5.902 .207   4.515 .341   5.902 .207  
HUMR_B 20.75 12.13 18.75 21.06 15.57 4.516 .341   2.078 .721   4.516 .341  
FEMR_B 18.83 15.38 19.83 15.93 17.25 1.150 .886   2.679 .613   1.150 .886  
ARM_L 18.58 10.69 22.83 22.00 9.63 10.337 .035 *  10.482 .033 *  10.337 .035 * 
FARM_L 22.25 9.19 22.72 18.43 13.63 10.100 .039 *  2.751 .600   10.100 .039 * 
HAND_L 24.08 10.38 22.33 14.36 16.50 9.606 .048 *  1.085 .897   9.606 .048 * 




A metodologia pode também ser ensaiada para analisar um jogador, utilizar os valores 
transformados, em relação a uma referencia. Assim, na transformação Z combinada, 
quando consideramos as medições de um Guarda-redes nessa época desportiva integrou 
os trabalhos da selecção portuguesa (n=1, TZC GR), observa-se que os valores diferem 
do grupo de guarda-redes que constituem a amostra, ou seja, do valor tomado como 
referência (Figura 3). 
 
 
Figura 3. Transformação dos valores do guarda-redes com recurso ao método Phantom 




A evidência de que no estudo da proporcionalidade duma determinada população 
característica de um jogo desportivo colectivo (e.g., Guarda-Redes), o recurso ao 
método combinado de Lentini (inequivocamente dependente do estratagema Phantom) é 




diferenças originais das amostras ou dos indivíduos estudados (Figura 4), fundamenta o 
ajuste de um modelo de guarda-redes (n=1), com referência a uma amostra de atletas 
com a mesma função (n=6). 
Colocam-se assim em evidência as diferenças individuais do atleta, facto que 




Figura 4. Diferenças entre a transformação dos valores do grupo dos guarda-redes 
(n=6, TZC Referência) e do guarda-redes da selecção nacional (n=1, TZC GR) com 
recurso ao método combinado de Lentini. 
 
 
Face ao exposto, apresentamos uma proposta para o cálculo das diferenças entre Z 




Assim, utilizando a nomenclatura adoptada neste estudo temos que a diferença 
entre a TZC do grupo de referência face a um determinado sujeito ou população 
(TZCdif-ref) pode ser calculada da seguinte forma: 
 
TZCdif-ref = ((Y – MCX) / DPCX) - ((MX - MCX) / DPCX)            (3.0) 
Sendo: 
Y:        Valor da observação em estudo; 
MCX:   Média combinada da variável da amostra de referência; 
DPCX: Desvio padrão combinado da variável na amostra de referência; 
MX:      Média da variável na amostra de referência. 
 
Cálculos aritméticos simples permitem reescrever a equação 3.0 na forma: 
 
TZCdif-ref = (Y - MX) / (DPCX)                                                  (3.1) 
 
Recorrendo aos conceitos e métodos estatísticos, reescreveu-se a fórmula anterior, 
sendo a fórmula 3.3 a que se propõe como recurso para o estudo da proporcionalidade 
em populações especiais, em especial no âmbito dos desportos de equipa. 
 
TZCdif-ref = 
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                             (3.2) 
Sendo: 
y:                          Variável numérica referente à observação em estudo; 




n:                          Número de observações de referência; 
s
2
:                         Variância das observações de referência; 
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As correlações entre os dados não ajustados e os dados ajustados pelo método 
combinado de Lentini são muito fortes e positivas (r = 1.000). 
A aplicação directa do Phantom no grupo de atletas de andebol, coloca em 
destaque a heterogeneidade da amostra face aos valores Phantom. Já a aplicação do 
método combinado de Lentini normaliza os dados mantendo-os próximos da referência. 
O referido parece solucionar o problema resultante da aplicação da constante de 
proporcionalidade do modelo Phantom (170.18) a populações de atletas de jogos 
desportivos (colectivos ou individuais) em que a estatura elevada é um requisito 
essencial. 
No entanto, no estudo comparativo das equipas que compõem a amostra, a 
aplicação de testes estatísticos aos dados ajustados pelo método combinado de Lentini 




não ajustados. O mesmo se verifica no estudo estatístico do comportamento da variável 
posição de jogo. 
A equação que apresentada pode ser utilizada no estudo da proporcionalidade 
em populações especiais pois simplifica os cálculos a efectuar no estudo das diferenças 
(Z) entre um sujeito e uma amostra populacional específica, ou entre dois grupos 
amostrais. 
Contudo, a distribuição combinada resultar da ponderação de dois tipos de 
informação (Phantom e amostra) pelo que a amostra não deve ser pequena (n < 25), sob 
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Handball, according to the number of participants, is the second most popular sport in 
the world (Silva, 2000). It can be described as an intermittent sport because of its 
physiologic demands. Handball has bouts of high-intensity effort combined with long 
periods of sub maximal effort that uses aerobic and anaerobic energy systems (Reilly 
and Borrie, 1992, pp. 821). 
The Yo-Yo Intermittent Endurance Test (YYIE) was a popular field test to assess an 
individual’s ability to repeatedly perform intervals over a prolonged period of time 
(Bangsbo, 1996), and this study was designed to evaluate the contribution of the 
cardiovascular endurance to the performance of the YYIE, Level 2 (YYIE2). 
The main aim of this study was to examine the relationship between the individual’s 
maximum performance in the YYIE2 and his aerobic capacity. 
Eleven male elite Portuguese junior handball players (age = 18.09 ± 1.14 years; height = 
180.91 ± 5.47 cm; weight = 83.85 ± 13.98 kg) were included in the study. 
The maximal oxygen uptake of individuals was estimated with the Cooper Test [VO2max 
= 22.351 x (distance, Km) – 11.288], and for the YYIE2 the performance was defined 
as the maximum distance covered. YYIE2 and Cooper Test were tested on pre-season 
(August 2008), on separated days within 24 hours. 
Significant positive correlations (all, R
2
 = 0.743; Figure 1) were observed between: (i) 
YYIE2 performances (distance = 844 ± 339.41m) and the performances in Cooper test 
(distance = 2604.55 ± 335 m) and (ii) YYIE2 performances and the VO2max estimated 
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Figure 1. Relations between the Yo-Yo Intermittent Endurance Test performance and 
the 12 minute run test performance (A), and between the estimated VO2max (B) in elite 
Portuguese junior handball players. 
 
 
The results suggest that the contribution of the aerobic capacity to the performance of 
the YYIE2 is 74.3%, and that it is a decisive factor in the performance of the YYIE2. 
In conclusion, the YYIE2 can be considered an aerobic-anaerobic Handball-specific 
field test, and can be regarded as a good indicator of cardiovascular endurance. 
 
Key Words: Cardiovascular endurance, Field test, Handball, Yo-Yo Intermittent. 
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Apesar da crescente profissionalização e popularidade do andebol em Portugal, a 
literatura científica produzida não comporta a validação de instrumentos de avaliação 
técnica e táctica de atletas por peritagem. O referido, justifica o desenvolvimento de 
uma escala de avaliação de aspectos técnicos e tácticos para atletas de andebol. 
Participaram no estudo treinadores de andebol (n=17), creditados pela Federação de 
Andebol de Portugal com o Grau 3, aos quais foi pedido que efectuassem o 
preenchimento da duma grelha de avaliação técnica e táctica com dez itens (numa 
escala de Likert de 5 pontos). A partir deste instrumento foram avaliados 235 atletas de 
andebol do sexo masculino (média de idades, 23.46 ± 5.25 anos). O coeficiente de 
consistência interna medido por meio do coeficiente alfa de Cronbach foi de 0.936 e a 
validação empírica foi feita pela análise factorial. 
Entre os resultados apurados, destaca-se a terceira e última análise factorial com apenas 
6  itens (alfa de Cronbach = 0.934). Este modelo de medida permitiu encontrar valores 
de 0.997 para o GFI, de 0.993 para o AGFI e de 0.022 para a RMSR*. 
A escala está elaborada de forma que, quanto mais alta for a pontuação obtida, 
melhor é competência técnica e táctica do atleta de andebol no factor “Poder ofensivo”. 
 







The “technical and tactical inventory for assessment by expertise of offensive power 
handball”: Despite the growing popularity of handball and professionalism in Portugal, 
the scientific literature produced until this moment does not include the validation of 
tools to assess the technical and tactical proficiency of athletes. This consideration 
justifies the development of a rating scale to evaluate the technical and tactical aspects 
of handball athletes. 
A sample of 17 handball coaches, accredited with a level 3 course by the Handball 
Federation of Portugal was inquired. They assess the technical and tactical 
characteristics of 235 athletes of handball males (mean age, 23.46 ± 5.25 years). The 
grid used to evaluate the technique and tactical proficiency of the athletes had ten items 
(a Likert scale of 5 points). The coefficient of internal consistency measured by 
Cronbach's alpha coefficient was 0.936 and it empirical validation was done by factor 
analysis. 
Among the results, we highlight the third and final factor analysis with just one factor 
with six items (Cronbach's alpha = 0.934). This measurement model allowed to find 
values of 0.997 for the GFI, 0.993 for the AGFI and of 0.022 for the RMSR *. 
The scale is designed so that the higher the score, the better technical and tactical the 
handball athletes is in the factor "offensive power". 
 








El «inventario técnico y táctico para su evaluación por la experiencia de balonmano 
poder ofensivo": Apesar de la creciente popularidad del balonmano y el profesionalismo 
en Portugal, la bibliografía científica no incluye la validación de instrumentos de 
evaluación de conocimientos técnicos y tácticos de los atletas. Esto justifica el 
desarrollo de una escala de valoración de los aspectos técnicos y tácticos para los atletas 
de balonmano. 
 Una muestra de entrenadores de balonmano (n=17), acreditados por la Federación de 
Balonmano de Portugal con el Grado 3, ha participado en este estudio. Ellos hicieron 
posible la conclusión de una evaluación de los niveles técnicos y tácticos de 235 atletas 
de sexo masculino de balonmano (edad media, 23.46 ± 5.25 años). En esta tabla de 
evaluación técnica y táctica los atletas fueron evaluados por los entrenadores en diez 
puntos (en una escala de 5 puntos Likert). El coeficiente de consistencia interna 
(coeficiente alfa de Cronbach) fue de 0.936 y cuya validación empírica se realizó 
mediante el análisis factorial. 
Entre los resultados, destacamos el tercer y último factor de análisis con sólo un factor 
con seis puntos (alfa de Cronbach = 0.934). Este modelo de medición permite encontrar 
los valores de 0.997 para el GFI, 0.993 para el AGFI y de 0.022 para el RMSR *. 
La escala está diseñada de forma que cuanto más alto sea la puntuación, mejor es el 
dominio (por parte del  atleta) de la técnica y táctica del balonmano, este atleta es mejor 
en su “potencia ofensiva". 
 






No âmbito das Ciências do Desporto, a evolução das baterias de testes utilizadas 
na investigação científica aliada à utilização de procedimentos de análise estatística 
mais apurados (e.g., análise da função discriminatória, regressão logística) fez emergir 
uma nova área de estudo, a modelação do sucesso. 
Sabe-se que a utilização da estatística no desporto teve a sua origem no Basebol 
(THORN & PALMER, 1985; SAMPAIO & JANEIRA, 2001). No futebol, o registo e 
análise das acções individuais técnico-tácticas foi apresentada pela primeira vez em 
1936, sendo proposto que em cada jogo fosse registado o número de passes, e outras 
técnicas do jogo, bem como a eficácia dessas técnicas na evolução das acções ofensivas 
e defensivas (GODIK, 1996). Contudo, é difícil analisar a prestação individual em 
modalidades desportivas que apresentam grande complexidade, como é o caso do jogo 
de andebol. 
Um das soluções encontradas para estes problemas foi a utilização de sistemas 
de análises, os quais têm vindo a ser melhorados por treinadores e investigadores 
(principalmente no contexto futebolístico). 
Em Portugal, os estudos académicos no andebol tem passado, cada vez mais, 
pela modelação de elementos relativos a duas realidades: o jogo (e.g., 
VOLOSSOVITCH, 2008) e o atleta (e.g., MASSUÇA, 2007). 
A primeira realidade a que nos referimos (o jogo) estuda as variáveis que 
influenciam a eficácia das equipas, com reflexo no resultado final de um jogo (análise 




criarem modelos teóricos que visem sistematizar as acções do jogo (e.g., MÜLLER & 
LORENZ, 1996). 
Relativamente à segunda realidade enunciada, e apesar de não ser claro até que 
ponto o atleta é “responsável” pelo sucesso ou fracasso da sua equipa, é evidente que as 
acções (técnicas e tácticas) do atleta são muito importantes em qualquer das fases do 
jogo. No entanto sabemos, que a quantidade e a qualidade das acções individuais nem 
sempre são sinónimas. 
É evidente que a técnica representa o suporte básico da actuação táctica (para 
além da condição física, da preparação psicológica e do conhecimento teórico) e que a 
táctica colectiva pela razão anterior assenta na actividade individual (ALVAREZ, 
2004). 
 O referido permite compreender a pertinência do estudo do domínio técnico e 
táctico do atleta de andebol. Na actualidade, e apesar da crescente profissionalização e 
popularidade do andebol em Portugal, apenas são disponibilizadas as estatísticas oficiais 
do campeonato principal (Campeonato Nacional de seniores da 1ª Divisão). O referido, 
impossibilita a realização de estudos que tenham por objectivo a análise da performance 
técnica e táctica de cada um dos atletas, e que incluam uma amostra de atletas que 
participam em diferentes provas, i.e., em níveis competitivos distintos. Para superar esta 
limitação os treinadores têm recorrido a instrumentos de avaliação técnica e táctica por 
peritagem (e.g., BLANCO, 2004; VEIGA, 2009). Porém, até ao momento, e que 
tenhamos conhecimento, nenhum destes instrumentos foi alguma vez estudado e 
validado. 
É assim objectivo deste trabalho, construir uma escala de avaliação técnica e 




masculino. Esta será construída com recurso à Análise Factorial (usualmente utilizada 
em estudos de avaliação e em investigações centradas no desenvolvimento de 





O protocolo experimental original, contempla a avaliação multidisciplinar de 
atletas de andebol (i.e., avaliação antropométrica, fisiológica, psicológica, social e 
técnica e táctica) e cumpre as orientações emanadas pela Declaração de Helsínquia 
tendo sido aprovado pelo Conselho Científico e Comissão de Ética da Faculdade de 
Motricidade Humana da Universidade Técnica de Lisboa (Portugal). 
Foi realizado um contacto prévio com os responsáveis das equipas participantes, 
tendo sido apresentados os objectivos do estudo. Foi também assumida e garantida 
(pelos autores) a confidencialidade dos dados, pelo que não se divulgam quais os 
clubes/entidades a que pertencem os sujeitos participantes no estudo. 
Antes da inclusão dos sujeitos no estudo, foi entregue a cada um dos candidatos 
uma ficha informativa (Termo de Consentimento Livre e Esclarecido) que contemplava 
as seguintes dimensões: Detalhes do estudo, Descrição dos testes a realizar, Riscos, 
Benefícios, Confidencialidade, Utilização dos dados, Natureza voluntária do 
estudo/Liberdade para se retirar e Pagamento. Foi solicitado aos atletas que lessem o 








235 atletas de andebol (n=62, Campeonato NEXT21; n=35, Campeonato 
Regional de seniores da Associação de Andebol de Lisboa e Fase Final do Campeonato 
Universitário; n=38, Campeonato Nacional de seniores da 2ª e 3ª Divisão; n=57, 
Campeonato Nacional de seniores da 1ª Divisão; n=43, Liga Portuguesa de andebol), do 
sexo masculino (média de idades, 23.46 ± 5.25 anos) aceitaram participar no estudo. 
Todos os atletas foram avaliados por um painel de treinadores (n=17) de andebol 
habilitados, com o Grau 3, pela Federação de Andebol de Portugal. A avaliação ocorreu 





A avaliação dos atletas foi efectuada de acordo com o protocolo descrito por 
Blanco (2004), numa escala descritiva de avaliação, escala tipo Likert de 5 pontos (de 1 
= Insuficiente a 5 = Excelente). 
As 6 variáveis consideradas na avaliação técnica foram as seguintes: (i) Domínio 
de diferentes tipos de marcação (grau de eficácia nas acções defensivas destinadas a 
controlar os adversários, com ou sem bola, quer em proximidade ou à distância), (ii) 
Capacidade de recuperar a bola (capacidade do atleta, na fase defensiva, interceptar e 
recuperar a posse de bola), (iii) Capacidade de desmarcação (capacidade do atleta, na 
fase ofensiva, ocupar espaços livres da marcação do adversário), (iv) Passe e recepção 




Remate,  tipos (capacidade do atleta executar o gesto técnico, de variá-lo e respectiva 
eficácia) e (vi) Domínio do 1 vs. 1,  Fintas (gesto técnico realizado pelo atleta, quando 
na posse da bola, com o intuito de ultrapassar o defesa, i.e. eficácia e variedade das 
fintas utilizadas). 
As 4 variáveis consideradas no estudo da inteligência táctica foram as seguintes: 
(i) Capacidade de criar e ocupar espaços (capacidade do atleta aumentar os espaços de 
acção, devido ao deslocamento do jogador defesa induzido pelas acções do atacante, e 
ocupá-los de forma oportuna), (ii) Domínio dos meios tácticos (capacidade de 
interpretação e utilização dos diferentes meios tácticos ofensivos e defensivos), (iii) 
Colaboração defensiva (atitude nas acções defensivas, nomeadamente no momento de 
intervenção, equilíbrio defensivo ou trocas e antecipação), (iv) Capacidade de variar as 
suas acções (capacidade que o atleta tem de variar e ajustar as acções tácticas ao 
contexto, e não de forma estereotipada, i.e., criatividade). 
O coeficiente de consistência interno medido por meio do coeficiente alfa de 
Cronbach foi de 0.936. 
 
 
5.3. Procedimentos estatísticos 
 
Para reportar os resultados recorreu-se à estatística descritiva, com recurso ao 
cálculo das médias e desvio-padrão das variáveis consideradas no estudo. 
A estrutura relacional dos itens incluídos na avaliação técnica e táctica foi 
avaliada utilizando a Análise Factorial Exploratória (AFE), com extracção dos factores 




comuns retidos foram aqueles que apresentavam um eigenvalue superior a 1 (em 
consonância com o Scree Plot e a percentagem de variância retida), uma vez que a 
utilização de um único critério pode levar à retenção de mais/menos factores do que 
aqueles relevantes para descrever a estrutura latente. Os scores de cada sujeito no factor 
ou factores retidos foram obtidos pelo método de Bartlett. Estes scores foram depois 
utilizados nas análises inferenciais. 
Para avaliar a validade da AFE utilizou-se o critério Kaiser-Meyer-Olkin 
Measure of Sampling Adequacy (KMO = 0.924, 0.895 e 0.911) e a qualidade dos 
modelos ajustados foi avaliada com os índices: Goodness of Fit Index (GFI), GFI 
ajustado (AGFI) e Root Mean Square Residual (RMSR) modificado (RMSR*). 
Todas as análises foram efectuadas com o software SPSS statistical package 





Os resultados dos 10 itens considerados na avaliação técnica e táctica são 
apresentados na Tabela 1, verificando-se que as variáveis com valores médios mais 
elevados são o passe, a recepção, e a desmarcação. As variáveis capacidade para 
recuperar a bola e o domínio do 1 vs. 1 (fintas) destacam-se por terem os valores mais 
baixos. No entanto, o desvio padrão obtido neste item (1.02), sugere uma variação 






Tabela 1. Valores médios e desvio padrão nos 10 itens que constituem a avaliação 
técnica e táctica. 
Item Média Desvio Padrão 
Domínio dos diferentes tipos de marcação. 3.27 0.90 
Capacidade de recuperar a bola. 3.13 0.91 
Capacidade de desmarcação. 3.33 0.95 
Passe e recepção. 3.59 0.87 
Remate (tipos). 3.30 0.93 
Domínio do 1 vs. 1 (fintas). 3.14 1.02 
Capacidade de criar e ocupar espaços. 3.28 0.86 
Domínio dos meios tácticos. 3.28 0.92 
Colaboração defensiva. 3.32 0.95 
Capacidade de variar as suas acções. 3.19 0.89 
 
 
As contribuições teóricas e práticas, resultantes da aplicação de uma grelha de 
avaliação técnica e táctica a atletas de andebol (adultos do sexo masculino) de diferentes 
níveis competitivos, justificou o estudo da capacidade discriminatória das variáveis 
(itens) que a constituem. Neste contexto, os modelos que permitem simplificar esta 
abordagem (como é o caso da análise factorial), poderão contribuir para a compreensão 
da influência que os aspectos técnicos e tácticos exercem sobre o rendimento individual. 
Para o efeito, foi realizada uma Análise Factorial (Rotation Varimax method) 
com os 10 itens considerados no estudo e, de acordo com a regra do eigenvalue superior 
a 1 e com o Scree-plot, a estrutura relacional das classificações das variáveis em estudo 
é explicada por dois factores latentes (% comulativa de variância = 76.6%). 
A Tabela 2, resume os pesos factoriais de cada variável em cada um dos 2 
factores,  os seus eigenvalues, a comunalidade de cada item e a percentagem de 




Tabela 2. Pesos factoriais de cada variável nos 2 factores retidos, eigenvalues, % de 
variância explicada e total da variância explicada, após Análise Factorial Exploratória 
com extracção de factores pelo método das componentes principais seguida de uma 
rotação Varimax
a
. A negrito, apresentam-se as variáveis com pesos factoriais superiores 





Domínio dos diferentes tipos de marcação 0.299 0.860 0.829 
Capacidade de recuperar a bola (0.484) 0.756 0.806 
Capacidade de desmarcação 0.735 (0.401) 0.701 
Passe e recepção 0.777 0.295 0.691 
Remate (tipos) 0.831 0.217 0.737 
Domínio do 1 vs. 1 (fintas) 0.823 0.227 0.729 
Capacidade de criar e ocupar espaços 0.856 0.232 0.787 
Domínio dos meios tácticos 0.814 0.311 0.758 
Colaboração defensiva 0.162 0.898 0.832 
Capacidade de variar as suas acções 0.847 0.266 0.788 
Eigenvalues 6.431 1.228  
Variância Explicada (%) 64.31 12.28  
Variância Cumulativa (%) 64.31 76.60  




 Rotation converged in 3 iterations. 
 
 
O primeiro factor corresponde a 64.31% da variância, e é definido pela 
capacidade de recuperar bolas, capacidade de desmarcação, passe e recepção, remates, 
domínio do 1 vs. 1, capacidade de criar e ocupar espaços, domínio dos meios tácticos e 
capacidade de variar as suas acções. Já os segundo factor corresponde a 12.28% da 
variância, e é definido pelo domíno dos diferentes tipos de marcação, capacidade de 




Adicionalmente, todas as comunalidades são elevadas, demonstrando que os 
dois factores retidos são apropriados para descrever a estrutura correlacional latente 
entre as variáveis consideradas na avaliação técnica e táctica, o que também é 
corroborado pelos índices de qualidade de ajustamento (GFI = 0.997; AGFI = 0.993 e 
RMSR* = 0.017). No entanto, observa-se que as variáveis capacidade para recuperar 
bolas e capacidade de desmarcação saturam nos dois factores, facto que não contribui 
para a ortogonalidade destes, pelo se ditou a sua eliminação da análise. 
Realizou-se uma segunda Análise Factorial (Rotation Varimax method) com os 8 
itens que não saturaram no modelo anterior. Assim, observou-se que a estrutura 
relacional das classificações das variáveis em estudo é explicada por dois factores 
latentes (% comulativa de variância = 78.2%). A Tabela 3, resume os pesos factoriais de 
cada variável em cada um dos 2 factores, os seus eigenvalues, a comunalidade de cada 







Tabela 3. Pesos factoriais de cada variável nos 2 factores retidos, eigenvalues, % de 
variância explicada e total da variância explicada, após Análise Factorial Exploratória 
com extracção de factores pelo método das componentes principais seguida de uma 
rotação Varimax
a
. A negrito, apresentam-se as variáveis com pesos factoriais superiores 





Domínio dos diferentes tipos de marcação 0.675 (0.618) 0.837 
Passe e recepção 0.834 -0.098 0.705 
Remate (tipos) 0.834 -0.207 0.739 
Domínio do 1 vs. 1 (fintas) 0.821 -0.224 0.725 
Capacidade de criar e ocupar espaços 0.867 -0.206 0.795 
Domínio dos meios tácticos 0.883 -0.091 0.789 
Colaboração defensiva (0.588) 0.729 0.877 
Capacidade de variar as suas acções 0.874 -0.170 0.793 
Eigenvalues 5.164 1.095  
Variância Explicada (%) 64.56 13.69  
Variância Cumulativa (%) 64.56 78.25  




 Rotation converged in 3 iterations. 
 
 
Neste modelo, também se observa que todas as comunalidades são elevadas, 
pelo que os dois factores retidos são apropriados para descrever a estrutura correlacional 
latente entre as 8 variáveis consideradas na avaliação técnica e táctica (GFI = 0.985; 
AGFI = 0.957 e RMSR* = 0.028). No entanto, e à semelhança da análise anterior, as 
variáveis domínio dos diferentes tipos de marcação e colaboração defensiva saturam nos 




Face aos resultados anteriores, efectuou-se um última e terceira Análise Factorial 
(Rotation Varimax method) com os 6 itens que não saturavam no modelo anterior, 
tendo-se observado que a estrutura relacional das classificações das variáveis em estudo 
é explicada por um único factor latente (% de variância = 75.5%). 
Na Tabela 4, pode constatar-se que as comunalidades são elevadas, 
demonstrando que o factor retido é apropriado para descrever a estrutura correlacional 
latente entre as variáveis consideradas na avaliação técnica e táctica (alfa de Cronbach = 
0.934), o que também é corroborado pelos índices de qualidade de ajustamento (GFI = 
0.997; AGFI = 0.993 e RMSR* = 0.022). 
 
 
Tabela 4. Pesos factoriais do factor retido, eigenvalues, % do total da variância 
explicada, após Análise Factorial Exploratória com extracção de factores pelo método 
das componentes principais seguida de uma rotação Varimax
a
. A negrito, apresentam-se 
as variáveis com pesos factoriais superiores a 0.4 em valor absoluto. 
Item Componente Comunalidades 
Passe e recepção 0.841 0.707 
Remate (tipos) 0.856 0.733 
Domínio do 1 vs. 1 (fintas) 0.844 0.713 
Capacidade de criar e ocupar espaços 0.891 0.794 
Domínio dos meios tácticos 0.888 0.789 
Capacidade de variar as suas acções 0.890 0.792 
Eigenvalues 4.529  
Variância Explicada (%) 75.49  












As habilidades técnicas e a inteligência táctica são duas características que 
influenciam o desempenho do atleta, pelo que a sua avaliação tem pertinência no estudo 
do sucesso do atleta de andebol. 
A avaliação das habilidades técnicas, quase sempre caracteriza o sucesso pelo 
resultado final da acção motora. No entanto, o controlo do desempenho técnico permite 
avaliar o grau de eficiência individual e colectiva no andebol, ou seja, muitas vezes o 
melhor nível técnico está relacionado com um maior rendimento físico na competição, 
pelo que é usual considerarem-se as habilidades técnicas no processo de identificação e 
selecção de talentos (e.g. futebol: REILLY et al., 2000; HOLT, 2002). 
Já o desempenho táctico (ou inteligência táctica) concentra menos estudos 
científicos, o que segundo Garganta et al. (1996) deve-se à subjectividade associada ao 
conceito, bem como à dificuldade da sua análise. 
Neste estudo, a análise factorial do 3º modelo, revela um bom ajustamento do 
modelo de medida. Poderíamos no entanto ter construído uma escala com maior número 
de itens, mas teríamos dois factores pouco claros. Julgamos pois, que o número 
reduzido de variáveis (6 itens) potencia a capacidade do instrumento de medida 
(tornando-o mais coeso), colocando em evidência que é possível explicar toda a 
variância da escala a partir de um único factor. 
Segundo Rees e Meer (1997), os atletas das equipas com maior sucesso na fase 
ofensiva, combinam-se para encontrar caminhos através da defesa adversária, e quanto 




Compreende-se assim a importância que tem o atleta aumentar os espaços de 
acção, ao deslocarem o jogador defesa (induzido pelas acções do atacante), e ocupá-los 
de forma oportuna (capacidade de criar e ocupar espaços). Para o efeito, muito contribui 
o conhecimento, domínio e utilização dos meios tácticos (e.g., ofensivos: penetrações, 
cruzamentos, bloqueios, etc; defensivos: mudança de adversário, contra-bloqueio, etc.) a 
que se alia a criatividade do atleta, ou seja, a capacidade que o atleta tem de variar e 
ajustar as acções tácticas ao contexto, não as usando de forma estereotipada (capacidade 
de variar as suas acções). 
A habilidade de passar e recepcionar a bola, com eficácia, i.e., com precisão, 
velocidade, controlo, dissimulação e oportunidade (GONZÁLEZ et al., 2008), muitas 
vezes em situações de grande dificuldade (REES & MEER, 1997), determina a 
dinâmica do jogo e pode contribuir para um menor desgaste físico da equipa (e maior 
desgaste físico da equipa adversária). Já a deficiência no passe e na recepção da bola, 
ocasiona a perda de oportunidades de ataque. 
É evidente que as acções colectivas ofensivas têm como finalidade criar 
situações favoráveis para que a finalização tenha êxito. No entanto, o atleta (com bola) 
também desenvolve algumas acções individuais com o intuito de ultrapassar o jogador 
defesa (fintas). 
Segundo vários autores (e.g., JORI et al., 1985; ELIASZ et al., 1990; VAN 
MUIJEN et al., 1991; MARCZINKA, 1993), o remate (acção final ofensiva através da 
qual se tenta marcar golo) é uma das acções mais importantes no jogo de andebol. Este 
movimento complexo, encerra uma dificuldade perceptiva (i.e., tomada de decisão e 
execução que supõe a superação da oposição de defesas e guarda-redes) e está 




que é lançada a bola (ELIASZ et al., 1990; FLECK et al., 1992). Esta capacidade, em 
adaptar (com eficácia) o remate às circunstâncias resultantes da acção dos atletas 
defesas e guarda-redes (tipo de remate), é de primordial importância em atletas de 
andebol. 
 Parece evidente que o inventário construído contempla aspectos importantes que 
caracterizam o desempenho do atleta de andebol na fase ofensiva, pelo que designámos 
este novo instrumento de trabalho por: Inventário Técnico-Táctico para a Avaliação por 
Peritagem do Poder Ofensivo do Andebolista (Anexo 1). 
Fica assim disponível um instrumento de trabalho que poderá ser utilizado em 
estudos centrados no rendimento individual de atletas de andebol, sempre que não 
existam dados estatísticos oficiais dos jogos dos campeonatos em que esses atletas 
participam e se pretenda abranger um número elevado de praticantes.  
 
 
8. Considerações finais 
 
A escala que descrita foi apurada por processos de natureza estatística e está 
subordinada à lógica matemática, pelo que os seus resultados lógicos do ponto de vista 
empírico são reforçados pela comprovada validade e fiabilidade do instrumento. 
Complementarmente, e face à lacuna de instrumentos que contemplem a avaliação por 
peritagem, recomendamos a sua utilização por parte dos estudantes e investigadores que 
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INVENTÁRIO TÉCNICO-TÁCTICO PARA A AVALIAÇÃO POR PERITAGEM DO 
PODER OFENSIVO DO ANDEBOLISTA (PeritAnd) 
 
(MASSUÇA & FRAGOSO) 
 
IDENTIFICAÇÃO 
Nome: ___________________________________________________  Idade (anos): ______ 
Clube: ________________________    Prova: ____________      Posição de jogo: _________ 
 
PONTUAÇÕES:    Habilidade Técnica Ofensiva(1+2+3) ____________; 
              Inteligência Táctica Ofensiva (4+5+6) ____________; 
              Poder Ofensivo Global (1+2+3+4+5+6) ___________. 
 
INSTRUÇÕES 
A medição dos itens abaixo identificados é realizada por observação directa do desempenho do 
atleta no decurso dos treinos e competições realizadas (oficiais ou não), i.e., peritagem. 
Para o efeito, solicita-se que registe o nível do atleta em cada um dos 6 itens, colocando uma 
cruz (X) no quadrado que pensa ser o que se aplica ao atleta de forma mais característica (1 – 
Insuficiente; 2 – Escasso; 3 – Suficiente; 4 – Bom; 5 – Excelente). 
 
  1 2 3 4 5 
1. Domínio do passe/recepção.      
2. Domínio do remate.      
3. Domínio do 1 vs 1 (fintas).      
4. Capacidade de criar e ocupar espaços.      
5. Domínio dos meios tácticos.      
6. Capacidade de variar as suas acções.      
 
PERITOS 
Nome: __________________________________ Rubrica: ____________  Data: _________ 
Nome: ________________________________Rubrica: ____________ 
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O auto-conceito (e o contexto desportivo) do 
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A investigação que apresentamos foi efectuada com 203 atletas de andebol do sexo 
masculino (média de idades, 23.41 ± 5.13 anos), que integravam equipas Portuguesas de 
diferentes níveis competitivos, tendo sido utilizado o Inventário Clínico de Auto-
Conceito (Vaz-Serra, 1985 e 1986) como instrumento de trabalho. 
O coeficiente de consistência interna do ICAC, medido por meio do coeficiente alfa de 
Cronbach, foi de 0.782 e, a Análise Factorial Exploratória às 20 respostas identificou a 
existência de seis perfis distintos (alfa de Cronbach: F1 = 0.760; F2 = 0.741; F3 = 
0.620; F4 = 0.424; F5 = 0.425; F6 = 0.01) tendo a Análise Factorial Confirmatória 
revelado um bom ajustamento do modelo (GFI = 0.948; AGFI = 0.994 e RMSR* = 
0.019). Também a classificação hierárquica confirmou a existência de igual número de 
clusters. 
Constatou-se que 82.3% dos atletas distribuem-se por dois grupos com características 
distintas, i.e., 45.8% dos indivíduos consideram-se independentes e não embirrantes, e 
que 36.5% tem uma ideia positiva acerca da forma como estabelecem a sua relação com 
os outros. Os resultados sugerem que a idade tem influência no auto-conceito (p < 0.01). 
 







O andebol é um desporto olímpico jogado profissionalmente em muitos países 
europeus. Este popular desporto combina aspectos do basquetebol, futebol e basebol 
(Kelly & Terry, 2001), e o desempenho dos atletas que o praticam depende de uma 
miríade de variáveis. 
Actualmente, os perfis morfológico, fisiológico e técnico-táctico dos atletas de andebol 
de alta competição semelhantes, pelo que a Psicologia do Desporto é uma área de 
intervenção onde a maioria dos atletas se pode diferenciar (Casimiro, Lázaro, Fernandes 
& Vasconcelos-Raposo, 2007). 
Sabe-se que o factor psicológico tem primordial influência no sucesso desportivo 
(Williams, 1996), pelo que uma das linhas de investigação científica da Psicologia do 
Desporto compreende o estudo e identificação das características que influenciam o 
desempenho desportivo (e.g., Gould, Finch & Jackson, 1993; Gould, Jackson & Finch, 
1993a, 1993b; Slusher, 1964; McCaffrey & Orlick, 1989; Morgan, 1968; Schendel, 
1965; Orlick & Partington, 1988; Silva, Shultz, Haslam, Martin & Murray, 1985; 
Werner, 1960). 
É evidente que a percepção que os atletas possuem das suas capacidades, é entendida 
como um indicador fundamental para a reavaliação das suas atitudes e comportamentos. 
Massuça, Fragoso e Alves (2009), sugem que o nível de participação desportiva (i.e., 
andebolista profissional vs. universitário) influência os domínios do auto-conceito, uma 
vez que os atletas profissionais apresentaram scores mais elevados nas variáveis 




No entanto, o termo auto-conceito é confundido na literatura com um outro termo, a 
auto-estima, sendo evidente que a definição e delimitação dos dois conceitos têm sido (à 
mais de 40 anos) alvo das preocupações de diversos investigadores (Arndt, 1974; 
Baumeister, 1994; Byrne, 1984; Coopersmith, 1967; Faria & Fontaine, 1990; Fleming 
& Courtney, 1984; Fox, 1988; Harter, 1998; Shavelson, Hubner & Stanton, 1976; Vaz-
Serra, 1986, 1988; Weiss, 1987). Segundo Vaz-Serra (1986, 1988), o auto-conceito é 
um constructo mais abrangente e relacionado com a percepção que o indivíduo tem de si 
próprio e das suas qualidades e características, enquanto a auto-estima é a componente 
avaliativa do auto-conceito e, possivelmente, a sua faceta mais importante. 
Face ao exposto, o presente estudo visa aplicar o instrumento desenvolvido por Vaz-
Serra (i.e., “Inventário Clínico de Auto-Conceito”) a atletas de andebol (adultos), com 
os objectivos: (i) estudar o auto-conceito em atletas de andebol; (ii) identificar os 
factores que compõem o auto-conceito e qual a variabilidade inter-individual destes e; 
(iii) estudar o comportamento da variabilidade inter-individual face ao contexto de 
prática dos atletas. 
 
 
2. Material e métodos 
 
O protocolo experimental cumpria as orientações emanadas pela Declaração de 
Helsínquia e foi aprovado pelo Conselho Científico e Comissão de Ética da Faculdade 
de Motricidade Humana da Universidade Técnica de Lisboa (Portugal). 
Foi realizado um contacto prévio com os responsáveis das equipas participantes, tendo 




autores) a confidencialidade dos dados, pelo que não se divulgam quais os 
clubes/entidades a que pertencem os sujeitos participantes no estudo. 
Antes da inclusão dos sujeitos no estudo, foi entregue a cada um dos candidatos uma 
ficha informativa (Termo de Consentimento Livre e Esclarecido) que contemplava as 
seguintes dimensões: Detalhes do estudo, Descrição dos testes a realizar, Riscos, 
Benefícios, Confidencialidade, Utilização dos dados, Natureza voluntária do 
estudo/Liberdade para se retirar e Pagamento. Foi solicitado aos atletas que lessem o 
referido documento e, caso concordassem em participar no estudo, o assinassem no 
campo correspondente. 
Todos os atletas que aceitaram participar no estudo foram avaliados durante o período 
competitivo, nos meses de Fevereiro e Março de 2009. 




2.2.  Amostra 
 
A amostra foi aleatóriamente constituída por 203 atletas de andebol do sexo masculino 
(idades, 23.41 ± 5.13 anos). No que se refere às idade, 38.9% tem menos de 21 anos, 
29% entre 21 e 25, 23.1% entre 26 e 30, e 9% têm idade igual ou superior a 31 anos. 
Estamos pois perante uma população jovem, pois apenas 2% dos sujeitos tem idade 
superior a 35 anos. Os atletas estavam distribuídos por 5 níveis competitivos, ou seja, 
26.6% participavam no campeonato nacional de juniores da 1ª divisão (Next21), 16.3% 




seniores (MT), 16.7% nos campeonatos nacionais de seniores da 2ª ou 3ª divisão - 
PO.02 e PO.03 (SE), 26.1% no campeonato nacional de seniores da 1ª divisão - PO.01 
(ME) e 14.3% no campeonato profissional da Liga Portuguesa de Andebol (TE). 
Relativamente às posições de jogo, 16.7% dos sujeitos da amostra são guarda-redes, 
31% pontas, 20.2% laterais, 17.2% centrais e 14.8% pivots. 
 
 
2.3.  Instrumento 
 
Foi utilizado o Inventário Clínico de Auto-Conceito (ICAC), construído e validado por 
Vaz-Serra (1986, 1988). Trata-se duma escala subjectiva de auto-avaliação, constituída 
por 20 itens, no qual os sujeitos respondem a cada item optando por uma alternativa, 
numa escala tipo Likert de 5 pontos (1 = Não Concordo, a 5 = Concordo Muitíssimo). 
Quanto mais alto o valor, melhor o auto-conceito da pessoa. 
Neste instrumento, todos os itens têm um valor discriminativo, não sendo sensíveis à 
variável sexo. Segundo a autor do ICAC, o instrumento tem boa consistência interna 
(Coeficiente Spearman-Brown = 0.791 para uma amostra de 920) e elevada estabilidade 
temporal (coeficiente de correlação de teste-reteste = 0.838, para um intervalo de 4 
semanas). A validade preditiva é boa, tendo sido corroborada por investigações 
posteriores (Vaz-Serra, Matos & Gonçalves, 1986; Weinberg & Gould, 1995). 
Este instrumento permite extrair vários índices que focam o resultado directo de 
processos de análise factorial, distinguindo-se seis factores (Vaz-Serra, 1986) que, no 
seu conjunto, explicam 53.4% da percentagem cumulativa da variância. Destes seis 




aceitação/rejeição social (e.g., «sou uma usualmente bem aceite pelos outros») – (alpha 
de Cronbach = 0.76); ii) auto-eficácia (e.g., «tenho por hábito desistir das minhas tarefas 
quando encontro dificuldades») – (alpha de Cronbach = 0.70); iii) maturidade 
psicológica (e.g., «costumo ser franco e exprimir as minhas opiniões») – (alpha de 
Cronbach = 0.72); iv) impulsividade-actividade (e.g., «sou uma pessoa que gosto muito 
de fazer o que me apetece») – (alpha de Cronbach = 0 .71). No entanto, tendo em 
consideração o carácter misto do quinto e sexto factores não lhes foi atribuída qualquer 
denominação particular (Vaz-Serra, 1986).  
 
 
2.4.  Análise estatística 
 
Todas as análises foram efectuadas com o software SPSS statistical package V. 17 
(SPSS Science Inc., Chicago, Illinois, USA). 
Para avaliar se a faixa etária, o nível competitivo e a especificidade do atleta (posição de 
jogo) afectam significativamente o valor do auto-conceito, recorreu-se à ANOVA one-
way seguida do teste post-hoc HSD de Tukey. O pressuposto da distribuição normal da 
variável dependente (auto-conceito) nos diferentes grupos definidos pelo pelos factores 
de cada uma das variáveis independentes foi validado pelo teste de Levene (F4,198 = 
1.869, p  > 0.05). Consideraram-se estatisticamente significativos os efeitos cujo p-
value foi inferior ou igual a 0.05. 
O coeficiente de consistência interna do ICAC foi medido por meio do coeficiente alfa 
de cronbach (0.782) e, a estrutura relacional dos itens do ICAC foi avaliada pela Análise 




factores pelo método das componentes principais seguida de uma rotação Varimax. Os 
factores comuns retidos foram aqueles que apresentavam um eigenvalue superior a 1 
(em consonância com o Scree Plot) e a percentagem de variância retida.  Para avaliar a 
validade da AFE utilizou-se o critério Kiser-Meyer-Olkin Measure of Sampling 
Adequacy (KMO) com os critérios de classificação definidos por Maroco (2007). 
Tendo-se observado um KMO = 0.797, procedeu-se à AFE, apesar da factorabilidade da 
matriz de correlações ser apenas sofrível. A qualidade do modelo ajustado foi avaliada 
com os índices: Goodness of Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI) e 
Root Mean Square Residual (RMSR) modificado (RMSR*). Os scores de cada sujeito 
(em cada um dos factores retidos) foram obtidos pelo método de Bartlett, sendo depois 
utilizados nas análises inferenciais. 
O agrupamento/classificação dos sujeitos sob estudo foi efectuado com uma Análise de 
Clusters Hierárquica com o método Centroid clustering. Como critério de decisão sobre 
o número de clusters a reter, usou-se o resultado da análise factorial. A classificação de 
cada sujeito nos clusters foi posteriormente refinada com o procedimento não-
hierárquico k-Means. Para identificar quais as variáveis com maior importância nos 6 
clusters retidos, procedeu-se à análise da estatística F da ANOVA dos Clusters como 





O valor médio do auto-conceito obtido no ICAC foi de 78.61, observando-se diferenças 




nomeadamente entre os atletas com menos de 21 anos e os com mais de 30 anos de 
idade (p < 0.01). Relativamente às variáveis nível competitivo (F4,198 = 2.181; ME: 
80.00 ± 7.37; MT: 79.85 ± 6.05; TE: 79.62 ± 7.72; SE: 77.47 ± 8.66; Next21: 76.65 ± 
5.70) e posição de jogo (F4,198 = 0.222; Centrais: 79.17 ± 4.75; Pivots: 79.17 ± 8.75; 
Pontas: 78.67 ± 6.71; Guarda-redes: 78.29 ± 8.75; Laterais: 77.88 ± 6.97), não se 
observaram diferenças significativas entre os grupos. 
Na Tabela-1 apresentam-se os valores médios obtidos, relativamente a cada uma das 20 
variáveis que compõem o ICAC. Verifica-se que os itens com valores médios mais 
elevados são o 12 (não embirrento) e 19 (bem sucedido), e que o item 4 (falador) tem o 
valor mais baixo. No entanto, o desvio padrão obtido nos itens 3 e 4 (1.36 e 0.97 
respectivamente), sugerem uma variação significativa das respostas dadas pelos 
sujeitos. 
A análise factorial  das 20 variáveis do ICAC, permite verificar que a estrutura 
relacional das classificações das variáveis em estudo é explicada por seis factores 
latentes (explicam 58.5% da variância). Na Tabela-2, resumem-se os pesos factoriais de 
cada item em cada um dos 6 factores,  a comunalidade de cada item, os seus eigenvalues 






Tabela 1. Valores médios e desvio padrão dos 20 itens que constituem o Inventário 







1 Simpático 3.98 0.82 
2 Franco 3.99 0.73 
3 Não desistente 3.81 1.36 
4 Falador 3.34 0.97 
5 Rápido 3.40 0.73 
6 Tolerante 3.71 0.84 
7 Responsável 3.96 0.81 
8 Enfrentador 4.15 0.69 
9 Aceitável 3.95 0.74 
10 Pragmático 3.93 0.67 
11 Persistente 3.91 0.69 
12 Não embirrento 4.33 0.82 
13 Verdadeiro 3.98 0.77 
14 Competente 4.05 0.71 
15 Fazer/apetecer 3.92 0.89 
16 Bem-estar 3.99 0.74 
17 Agradável 4.01 0.67 
18 Não dependente 3.86 0.88 
19 Bem sucedido 4.38 0.64 
20 Enérgico 3.95 0.72 
1
 Para facilitar a apresentação dos resultados do ICAC, assim como a discussão dos 
resultados, adoptámos a terminologia apresentada por Franco e Bacelar-Nicolau (2008), 
utilizando-se uma forma abreviada de descrever os diferentes itens, pois a identificação 
numérica ou a descrição de toda a frase que constitui cada um dos itens seria 









Tabela 2. Pesos factoriais de cada item nos 6 factores retidos, eigenvalues, % de 
variância explicada e total da variância explicada, após Análise Factorial Exploratória 
com extracção de factores pelo método das componentes principais seguida de uma 
rotação Varimax
a






1 2 3 4 5 6 
11 Persistente 0.734      0.594 
8 Enfrentador 0.711      0.613 
10 Pragmático 0.665      0.637 
7 Responsável 0.658      0.514 
20 Enérgico 0.566  (0.434)    0.525 
6 Tolerante  0.738     0.599 
17 Agradável  0.725     0.657 
1 Simpático  0.696     0.618 
9 Aceitável  0.692     0.590 
13 Verdadeiro   0.796    0.665 
19 Bem sucedido   0.571    0.436 
14 Competente (0.432)  0.538    0.551 
4 Falador    0.732   0.680 
5 Rápido    0.569   0.529 
2 Franco   (0.417) 0.521   0.483 
12 Não-Embirrento     0.818  0.733 
18 Não-Dependente     0.628  0.638 
15 Fazer/apetecer      0.708 0.607 
3 Não-Desistente      -
0.696 
0.554 
16 Bem-estar      0.457 0.476 
Eigenvalues 4.708 2.164 1.381 1.249 1.151 1.049  
Variância Explicada (%) 23.54 10.82 6.90 6.24 5.75 5.24  
Total da Variância 
Explicada (%) 
23.54 34.36 41.26 47.51 53.26 58.50  
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
a.
 Rotation converged in 10 
iterations. 
1




As variáveis que se situam no primeiro factor são as que se relacionam com a ideia de 
estabilidade e eficiência (presistente, enfrentador, responsável e enérgico) e a qualidade 
intrínseca que o atleta identifica (pragmático), pelo que pode considerar-se  um factor de 
auto-eficácia ou de resitência interna. Já o atleta cujo perfil é definido pelo segundo 
factor têm uma ideia positiva acerca da forma como estabelece a sua relação com os 
outros, tende a considerar-se agradável, simpático, aceitável e tolerante, ou seja, o atleta 
contrói o seu auto-conceito a partir da forma como vê a sua relação com os outros. 
(factor de aceitação social). O terceiro factor têm correspondência com as qualidades 
intrínsecas que o atleta identifica (verdadeiro, competente e bem sucedido) e já não 
tanto com as qualidades relacionais, isto é, trata-se de atletas que se vêem como 
verdadeiros e se consideram competentes e bem sucedidos (factor de auto-eficácia ou de 
resitência interna). No quarto factor enquadram-se os indivíduos que sendo francos e 
faladores, valorizam fazer as coisas de forma rápida e imediata, ou seja, são impulsivos 
e valorizam a afirmação das suas posições (persistente). O quinto factor compreende os 
indivíduos que se consideram independentes e não embirrantes e o sexto factor 
compreende os atletas que previligiam a estabilidade (sente-se bem com a sua forma de 
ser, e bem estar) e eficiência (não desistente, fazer/apetecer). 
Os seis factores retidos são apropriados para descrever a estrutura correlacional latente 
entre os itens do ICAC (ver comunalidades no Quadro-2), o que é corroborado pelos 
índices de qualidade de ajustamento (GFI = 0.948; AGFI = 0.994 e RMSR* = 0.019). 
No entanto, os coeficientes de consistência interna (medido por meio do coeficiente alfa 
de Cronbach) dos factores 1 e 2 serem aceitáveis (F1 = 0.760; F2 = 0.741) o mesmo não 
se pode concluir relativamente aos restantes quatro factores (F3 = 0.620; F4 = 0.424; F5 




Para complementar a informação obtida através da análise factorial, foi feita a 
classificação hierárquica das 20 variáveis do ICAC, isto é, a análise de Clusters 
hierárquica com variáveis. Assim, a análise de clusters (sobre as distâncias euclidianas 
quadradas entre sujeitos) com o método Centroid clustering produziu o dendograma que 
permite constatar a ordenação das variáveis em seis grupos (Figura-1). 
O primeiro grupo, caracteriza os atletas que se vêem a si próprios como sendo 
simpáticos, tolerantes, aceitáveis e agradáveis (correspondentes às variáveis 1, 6, 9 e 
17), ou seja, são exactamente as mesmas variáveis do segundo factor encontrado na 
análise factorial. O segundo grupo têm total correspondência com o quarto factor 
encontrado na análise factorial, pois caracteriza o perfil dos indivíduos que têm uma 
imagem de si mesmos como sendo franco, falador e rápido (correspondentes às 
variáveis 2, 4 e 5). O terceiro grupo é constituído pelas variáveis 12 e 18, 
correspondendo às qualidades não-embirrento e não-dependente, ambas agrupadas no 
quinto factor da análise factorial, ao qual se juntou a variável 3 (não-desistente). O 
quarto grupo caracteriza os atletas que se vêem como sendo responsáveis, 
enfrentadores, pragmáticos, persistentes e enérgicos (correspondentes às variáveis 7, 8, 
10, 11 e 20). Embora não esteja presente a variável 14 (competente), as características 
enunciadas anteriormente encontram correspondência com o primeiro factor encontrado 
na análise factorial. O quinto grupo caracteriza os atletas que se vêm como sendo 
aceitáveis, verdadeiros e competentes (correspondentes às variáveis 19, 13 e 14), 
características que correspondem quase na totalidade (falta a variável 2 – franco) ao 
quinto factor extraído pela análise factorial. Por último, o sexto grupo é constituído 
pelas variáveis 15 e 16 (fazer/apetecer e bem-estar), correspondendo ao sexto grupo da 




O recurso à estatística F para cada variável (item), permite constatar que 
(aparentemente) as características não-desistente (F = 17.916) e bem-estar (F = 16.209) 
são as que diferenciam mais os clusters. Já ser franco (F = 1.417) é a característica que 




Figura 1. Classificação hierárquica do ICAC – Dendograma. 
 
 
Numa outra análise, pode constatar-se que 93.6% dos atletas se distribuem pelo 1º, 2º e 
5º cluster, ou seja, 92 atletas (45.3%) se vêem a si próprios como sendo aceitáveis, 
verdadeiros e competentes, 74 atletas (36.5%) como sendo francos, faladores e rápidos, 





Figura 2. Número de sujeitos por cluster (N = 203). 
 
 
A classificação de cada um dos 203 sujeitos na solução refinada com o método k-Means 






Figura 3. Classificação da amostra (N=203) relativamente à idade (A), posição de jogo 






4. Discussão e conclusão 
 
O ICAC foi criado por Vaz-Serra (1985), referindo-se apenas aos aspectos sociais e 
emocionais considerados importantes no ajustamento pessoal (Franco & Bacelar-
Nicolau, 2008, pp.165). Desde a sua construção, a avaliação clínica do auto-conceito 
tem sido utilizada num vasto conjunto de investigações acerca de diferentes dimensões 
psicológicas (Franco & Bacelar-Nicolau, 2008, pp.163), destacando-se os estudos de 
Vaz-Serra (1988, 1994, 2000) e Pinto Gouveia (1990). 
Os referidos estudos, comprovaram que: (i) quanto melhor é a atmosfera familiar, 
melhor é o auto-conceito do indivíduo e os seus sentimentos de aceitação social e de 
auto-eficácia (Vaz-Serra, 1994); (ii) o auto conceito está correlacionado com as 
atribuições de modo que a importância atribuída à situação se correlaciona com as 
atribuições de internalidade (Vaz-Serra, 1988); (iii) os indivíduos com perturbações 
emocionais tendem a ter um auto-conceito pobre, bem como os que desenvolvem 
sintomatologia depressiva na população em geral ou que apresentavam uma ansiedade 
social elevada (Vaz-Serra, 1994); (iv) quanto melhor é o auto-conceito do indivíduo, 
menor é a propensão para desenvolver sintomas devido ao stress (Vaz-Serra, 1994); (v) 
o apoio social está correlacionado de forma positiva e muito significativa com o auto-
conceito e a aceitação/ rejeição social; e (vi) uma pessoa com um bom auto-conceito 
apresenta uma percepção positiva da competição e não tem medo do êxito (Pinto 
Gouveia, 1990). 
Segundo o autor do ICAC (Vaz-Serra, 1986), o modo como é percepcionada a relação 




auto-conceito e, em particular, a efectuar uma auto-avaliação das qualidades e 
desempenhos do próprio sujeito, ou de como se sente a si próprio (i.e., auto-estima). 
A avaliação do auto-conceito, feita através do ICAC, dá-nos assim uma dimensão 
clínica do auto-conceito que se distingue do auto-conceito académico abordado em 
múltiplos estudos (Franco & Bacelar-Nicolau, 2008, pp.163). 
Segundo a literatura, o auto-conceito e a auto-estima influenciam o modo como os 
indivíduos estão motivados, persistem, adquirem e atingem os níveis de sucesso 
desejados nas mais diversas áreas de actividade (Fontaine, 1991; Weiss, 1987), pelo 
que, quanto melhor o auto-conceito melhor será o desempenho do indivíduo (Fitts, 
1972). 
Compreende-se assim que, o auto-conceito é um aspecto importante a considerar no 
contexto desportivo (Fox, 1990, 2000; Fox & Corbin, 1989; Guilherme, 2002; 
Haywood, 1993; Marsh & Redmayne, 1994; Marsh, Richards, Johnson, Roche & 
Trenayne, 1994; Pinto Gouveia, 1990). 
Mas de que forma é que o tipo de interacções, que uma personalidade estabelece 
consigo própria, está relacionada com o sucesso desportivo? 
O ICAC não se centra especificamente nas dimensões relativas ao nível competitivo ou 
posição de jogo, mas, numa perspectiva clínica, procurando ter em consideração o 
indivíduo de um modo uno e completo. 
Neste estudo é evidente que 45.8% dos indivíduos se consideram independentes e não 
embirrantes, e que 36.5% tem uma ideia positiva acerca da forma como estabelecem a 
sua relação com os outros, e tendem a considerar-se agradáveis, simpáticos, aceitáveis e 
tolerantes. Quer isto dizer que o indivíduo contrói o seu auto-conceito a partir da forma 




Observou-se ainda que a percentagem de atletas que se consideram independentes e não 
embirrantes, se relaciona positiva e directamente com o aumento da faixa etária. Já a 
percentagem de atletas com uma ideia positiva acerca da forma como estabelecem a sua 
relação com os outros (agradável, simpático, aceitável e tolerante) tem o 
comportamento inverso.  
Segundo a literatura (e.g., Byrne, 1984; Fox, 1998; Haywood, 1993; Marsh & Jackson, 
1986; Shavelson & Bolus, 1982; Shavelson, Hubner & Stanton, 1976; Weiss, 1987), o 
auto-conceito é formado através das experiências e interpretações do envolvimento do 
indivíduo e, através das interacções sociais, pelo que, o grupo a que um indivíduo 
pertence, pode influenciar o seu auto-conceito e a aceitação ou punição dos 
comportamentos pelo grupo (Shavelson, Hubner & Stanton, 1976; Weiss, 1987). 
Neste estudo é evidente que os atletas participantes no Campeonato Nacional de 
Juniores da 1ª divisão (Next21) e na Liga Profissional de Andebol (TE), estão 
percentualmente mais representados pelos sujeitos que têm uma ideia positiva acerca da 
forma como estabelece a sua relação com os outros (agradável, simpático, aceitável e 
tolerante). Sabe-se que as auto-percepções são influenciadas (especialmente) pela 
avaliação de pessoas significativas (Smith, 1986; Vaz-Serra, 1986), como por exemplo 
os treinadores (através do reforço e das atribuições do seu próprio comportamento, e 
através da comparação com os colegas) (Haywood, 1993; Marsh, 1993; Weiss, 1987) 
facto que enfatiza a importância da aquisição e desenvolvimento de competências (dos 
agentes desportivos, i.e., treinadores) no âmbito da Psicologia do Desporto. 
Relativamente os atletas participantes nos restantes niveis competitivos (MT, SE, ME) a 
maioria dos sujeitos tendem a considerar-se independentes e não embirrantes. No 




influente no auto-conceito, os resultados estatísticos permitem concluir que dos três 
factores considerados no estudo (i.e., faixa etária, nível competitivo e posição de jogo), 
apenas a faixa etária é uma variável influente no auto-conceito. 
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Com este trabalho procurou-se examinar a estrutura factorial da versão portuguesa do 
«Task and Ego Orientation in Sport Questionnaire» (TEOSQ), designado por 
«Questionário de Orientação Motivacional no Desporto» (QOMD–TEOSQ). No estudo 
participaram 203 atletas de andebol, de diferentes níveis competitivos, com idades 
compreendidas entre os 18 e os 36 anos (média, 23.41 ± 5.13 anos). 
O coeficiente de consistência interna do QOMD-TEOSQ medido por meio do 
coeficiente alfa de Cronbach foi de 0.729 e a análise factorial exploratória às suas 
respostas identificou a existência de dois factores semelhantes aos propostos para a 
versão original do instrumento (orientação para a tarefa, alpha de Cronbach = 0.701 ; 
orientação para o ego, alpha de Cronbach =  0.774). A análise factorial confirmatória 
revelou um bom ajustamento do modelo de medida constituído pelos factores já 
enunciados (GFI = 0.927; AGFI = 0.874 e RMSR* = 0.040). 
A comprovada validade e fiabilidade do QOMD–TEOSQ, garante a adequação deste 
instrumento de pesquisa na avaliação psicológica directamente aplicada ao desporto, e 
em particular na avaliação da orientação motivacional em contextos desportivos de 
atletas de andebol. 
 








O andebol é um desporto olímpico jogado profissionalmente em muitos países 
europeus. Este popular desporto combina aspectos do basquetebol, futebol e basebol 
(Kelly & Terry, 2001), e o desempenho dos atletas que o praticam depende de uma 
miríade de variáveis. 
Sabe-se que o factor psicológico tem primordial influência no sucesso desportivo 
(Williams, 1996), pois na alta competição são cada vez maiores as semelhanças entre os 
atletas (a nível morfológico, técnico-táctico ou fisiológico), pelo que a Psicologia do 
Desporto é uma área de intervenção onde a maioria dos atletas se pode diferenciar 
(Casimiro et al., 2007). 
No entanto, é antigo o interesse dos investigadores pelo estudo das características 
psicológicas associadas aos atletas de elite com sucesso, procurando identificar as que 
influenciam o desempenho desportivo. Em particular, alguns investigadores procuraram 
explicar (ou descrever) a influência da motivação na melhoria do rendimento desportivo 
(e.g., Maehr & Nicholls, 1980; Locke & Latham, 1985; Dweck, 1986), destacando-se a 
discussão centrada da orientação motivacional no desporto (e.g., Duda, 1989, 1992, 
1993, 1998, 2001 e 2005). 
Dos instrumentos desenvolvidos com o propósito de avaliar “os objectivos de realização 
dos indivíduos em contextos desportivos” (ver Ostrow, 1990), um dos mais utilizados é 
o Task and Ego Orientation in Sport Questionnaire (TEOSQ). Este instrumento foi 
desenvolvido em 1989 por Joan L. Duda e pelo seu orientador John Nicholls (Duda & 
Nicholls, 1989). É específico para atletas, permite avaliar a orientação motivacional 




nas variáveis orientação para a tarefa e orientação para o ego, permite constatar qual o 
grau de importância que os atletas dão à melhoria do seu rendimento através da mestria.  
Sabe-se que, os atletas com orientação para a tarefa fazem um investimento 
considerável de tempo e esforço, e usam os  feedbacks acerca da sua performance (em 
situações de competição) para julgarem a sua própria melhoria. Estes atletas 
“competem” consigo próprios para melhorar as suas performances (são mais divertidos 
e mais persistentes) (Duda, 2001), e  não evitam grandes desafios com medo da possível 
derrota (desde que estes lhes tragam mais valias em termos de melhoria da sua 
performance), i.e., foco de auto-superação. 
Já os atletas que apresentam uma orientação para o ego avaliam o seu desempenho 
através da comparação como o resultado de outros atletas (foco na superação do outro), 
acreditam que o seu sucesso depende das suas habilidades inatas (acreditam que 
nasceram habilidosos, não precisando aprender muita coisa), e estão dispostos a fazer o 
que for necessário para vencer, sendo a sua fonte de motivação predominantemente 
externa. Estes atletas têm também por hábito desistir, quando confrontados com 
situações de maior complexidade, sendo evidente a ansiedade e déficit de concentração 
durante a competição. 
Em contraste com a crescente profissionalização e popularidade do andebol, a literatura 
científica produzida sobre o assunto não contempla a validação de instrumentos de 
avaliação psicológica das variáveis relacionadas com a orientação motivacional em 
atletas de andebol adultos. 
É assim evidente, que as contribuições teóricas e práticas resultantes da aplicação crítica 
do TEOSQ incentivaram o estudo da capacidade discriminatória dos itens que 




adultos de diferentes níveis competitivos. Neste contexto, é forçoso recorrer a modelos 
que simplifiquem esta abordagem (como é o caso da análise factorial) e, que ao mesmo 
tempo, possibilitem reforçar a validade do QOMD –TEOSQ como um instrumento de 
avaliação psicológica a considerar em estudos centrados na influência que os aspectos 





Foi realizado um contacto prévio com os responsáveis das equipas participantes, tendo 
sido apresentados os objectivos do estudo. Foi também assumida e garantida (pelos 
autores) a confidencialidade dos dados, pelo que não se divulgam quais os 
clubes/entidades a que pertencem os sujeitos participantes no estudo. 
O protocolo experimental cumpria as orientações emanadas pela Declaração de 
Helsínquia e foi aprovado pelo Conselho Científico e Comissão de Ética da Faculdade 
de Motricidade Humana da Universidade Técnica de Lisboa (Portugal). 
Antes da inclusão dos sujeitos no estudo, foi entregue a cada um dos candidatos uma 
ficha informativa (Termo de Consentimento Livre e Esclarecido) que contemplava as 
seguintes dimensões: Detalhes do estudo, Descrição dos testes a realizar, Riscos, 
Benefícios, Confidencialidade, Utilização dos dados, Natureza voluntária do 
estudo/Liberdade para se retirar e Pagamento. Foi solicitado aos atletas que lessem o 
referido documento e, caso concordassem em participar no estudo, o assinassem no 




Todos os atletas que aceitaram participar no estudo foram avaliados durante o período 
competitivo, nos meses de Fevereiro e Março de 2009. 






A amostra foi aleatóriamente constituída por 203 atletas de andebol (idade, 23.41 ± 5.13 
anos), que integravam equipas participantes nos campeonatos nacionais, regionais e 
universitário de Portugal. 
No que se refere às idades, 38.9% tem menos de 21 anos, 29% entre 21 e 25, 23.1% 
entre 26 e 30, e 9% têm idade igual ou superior a 31 anos. Estamos pois perante uma 
população jovem, pois apenas 2 % dos sujeitos tem idade superior a 35 anos. 
 
 
3.2. Questionário de Orientação Motivacional no Desporto 
 
O Questionário de Orientação Motivacional no Desporto (QOMD–TEOSQ) é específico 
para atletas, e é uma versão do Task and Ego Orientation in Sport Questionnaire 
(TEOSQ) traduzida e adaptada para a língua portuguesa por Fernandes e Serpa (1997). 
O questionário permite avaliar a orientação motivacional para a tarefa e/ou para o ego 
em contextos desportivos. Este instrumento é constituído por 13 itens que se distribuem 




orientação para o ego. Para avaliar cada item, é utilizada uma escala do tipo Likert de 5 
pontos, que varia de 1 (Discordo totalmente) a 5 (Concordo totalmente). 
 
 
3.3. Análise estatística 
 
Para caracterizar a amostra, relativamente à idade dos participantes, recorreu-se à 
estatística descritiva, com recurso ao cálculo da média e desvio padrão. 
O coeficiente de consistência interna do QOMD-TEOSQ (medido por meio do 
coeficiente alfa de Cronbach) foi de 0.729 e, a estrutura relacional dos itens do QOMD-
TEOSQ foi avaliada pela análise factorial exploratória (AFE), sobre a matriz das 
correlações, com extracção dos factores pelo método das componentes principais 
seguida de uma rotação Varimax. Os factores comuns retidos foram aqueles que 
apresentavam um eigenvalue superior a 1, em consonância com o Scree Plot e a 
percentagem de variância retida. 
Tendo-se observado um Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) = 
0.754, procedeu-se à AFE, apesar da factorabilidade da matriz de correlações ser apenas 
sofrível. A qualidade do modelo ajustado foi avaliada com os índices: Goodness of Fit 
Index (GFI), Adjusted Goodness of Fit Index (AGFI) e Root Mean Square Residual 
(RMSR) modificado (RMSR*) (ver Maroco, 2007, pp. 381-383). 
Todas as análises foram efectuadas com o software SPSS statistical package (SPSS 
Science Inc., Chicago, Illinois, USA). Os scores de cada sujeito em cada um dos 2 
factores retidos foram obtidos pelo método de Bartlett implementado no SPSS (v. 17). 






Os resultados dos 13 itens do teste são apresentados no Quadro-1. 
 
 
Quadro 1. Valores médios e desvio padrão nos 13 itens que constituem o QOMD-
TEOSQ (N=203). 
Item Média Desvio Padrão N 
1 2.47 1.26 203 
2 4.23 0.70 203 
3 3.08 1.05 203 
4 2.45 1.07 203 
5 3.93 1.00 203 
6 1.94 1.03 203 
7 4.06 0.79 203 
8 3.90 0.81 203 
9 3.85 0.76 203 
10 4.21 0.70 203 
11 2.30 1.38 203 
12 4.01 0.75 203 




A matriz de correlações efectuadas revela a existência de correlações muito variáveis 





Quadro 2. Matriz de correlações, Item x Item (N=203). 
Itens 1 2 3 4 5 6 7 8 9 10 11 12 13 
1              
2 0.147*             
3 0.477* 0.219*            
4 0.459* 0.000 0.536*           
5 0.159* 0.058 0.175* 0.029          
6 0.468* -0.002 0.436* 0.550* 0.216*         
7 -0.008 0.306* 0.108 0.009 -0.007 0.028        
8 0.009 0.235* 0.103 -0.078 0.034 0.040 0.379*       
9 0.083 0.111 0.095 0.076 0.071 0.058 0.072 0.367*      
10 0.028 0.439* 0.174* 0.065 0.035 0.011 0.398* 0.302* 0.134*     
11 0.411* 0.016 0.444* 0.377* 0.248* 0.457* -0.012 0.098 0.291* 0.043    
12 0.066 0.354* 0.264* 0.147* 0.114 0.040 0.340* 0.223* 0.056 0.450* 0.169*   
13 -0.113* 0.059 -0.066 -0.098 0.009 -0.156* 0.160* 0.303* 0.224* 0.221* 0.033 0.105  
Legenda:  * - Sig. (1-tailed), p < 0.05 
 
 
Apesar de não existir um teste rigoroso para os valores KMO, de uma forma geral, este 
pode ser adjectivado como médio. Ou seja, o valor de KMO e o teste de Esfericidade de 
Bartlet permitem observar que, a recomendação face à análise factorial é executável 
mas média (KMO = 0.754 ≈ 0.8) e que as variáveis estão correlacionadas 
significativamente (Bartlett’s Test of Sphericity, χ
2
(78) = 628.992, p < 0.001). 
O Quadro 3 indica as comunalidades, os valores próprios e percentagem de variância 
explicada, e observa-se que a percentagem da variância, de cada variável explicada 
pelos factores comuns extraídos, é superior a 50 % para todas as variáveis. 
Na solução inicial todos os itens apresentam loadings elevados como primeiro factor 
(Componente 1) e que o Factor 2 discrimina os itens 1, 4 e 6 dos itens 2, 7, 8, 10, 12, 
13. No entanto, e como esta extracção de factores não é interpretável, optámos pela 




Nesta solução, os itens definem com maior “intensidade” os eixos do que a solução 
anterior. 
O Factor 1 (Componente 1) é claramente definido pelos itens considerados no estudo da 
orientação para o ego (Itens: 1, 3, 4, 5, 6 e 11), enquanto o Factor 2 (Componente 2) é 
claramente definido pelos itens associados à orientação para a tarefa (Itens: 2, 7, 8, 9, 
10, 12 e 13) (ver Quadro-3). 
 
 
Quadro 3. Pesos factoriais de cada item nos 2 factores retidos, eigenvalues e % de 
variância explicada, após análise factorial exploratória com extracção de factores pelo 







6 0.776  0.606 
4 0.761  0.581 
3 0.753  0.609 
1 0.739  0.547 
11 0.702  0.502 
5 0.314  0.104 
10  0.740 0.551 
7  0.667 0.445 
8  0.664 0.441 
12  0.624 0.425 
2  0.618 0.391 
13  0.452 0.240 
9  0.365 0.160 
Eigenvalues 3.185 2.417  
Variância Explicada (%) 24.50 18.60  
Extraction Method: Principal Component Analysis; 
Rotation Method: Varimax with Kaiser Normalization; 





A solução após rotação está representada graficamente na Figura-1. 
 
 
Figura 1. Representação gráfica do resultado da análise factorial após rotação Varimax. 
 
 
Já a co-variância entre os scores dos dois factores extraídos, permitiu concluir que estes 
não são exactos, mas sim estimativas aproximadas (Quadro-4). 
 
 
Quadro 4. Component Transformation Matrix. 
Componente 1 2 
1 0.870 0.493 
2 -0.493 0.870 
Extraction Method: Principal Component Analysis; 





Por último, a matriz das correlações entre as variáveis originais estimadas pelo modelo 
factorial com os dois factores retidos, bem como a matriz de resíduos (i.e., correlações 
observadas menos correlações estimadas), permite constatar a existência de 42 resíduos 
(53.0%) com valor absoluto superior a 0.05. Contudo, o coeficiente de consistência 
interna, medido por meio do coeficiente alfa de Croma foi 0.701 para o factor 
orientação para a tarefa e 0.774 para o factor orientação para o ego. Também a análise 
factorial confirmatória revelou um bom ajustamento do modelo de medida constituído 
pelos factores já enunciados (GFI = 0.927; AGFI = 0.874 e RMSR* = 0.040). 
 
 
5. Discussão e conclusão 
 
É evidente que o modelo factorial obtido (após uma análise factorial exploratória) 
explicita (teoricamente) a estrutura de factores latentes responsáveis pelas correlações 
observadas entre as variáveis originais (Maroco, 2007, pp. 379), i.e., a estrutura factorial 
identificada através do recurso à análise factorial foi similar à proposta para a versão 
original. 
Numa perspectiva mais prática, pode dizer-se que a estrutura factorial encontrada 
corresponde às duas dimensões propostas por Nicholls e Duda (ver Duda, 1992), ou 
seja, à orientação para a tarefa e à orientação para o ego. 
Não foram detectados quaisquer indícios da existência de valores de saturação cruzada 
de itens, destacando-se que, os valores de saturação dos itens nos respectivos factores 
foram, à excepção dos itens 5 e 9, bastante superiores aos valores sugeridos na literatura 




O coeficiente de consistência interna do QOMD_TEOSQ medido por meio do 
coeficiente alfa de Cronbach foi de 0.701 para o factor orientação para a tarefa e de 
0.774 para o factor orientação para o ego. 
Os resultados da análise factorial ao modelo de medida do QOMD-TEOSQ (índices de 
bondade do ajustamento do modelo) permitiram ainda encontrar valores de 0.93 para o 
GFI, de 0.87 para o AGFI e de 0.04 para a RMSR*, pelo que (em termos gerais) os 
resultados parecem providenciar suporte empírico no sentido da sugestão da validade e 
fiabilidade do QOMD-TEOSQ. O referido, enfatiza a adequação deste instrumento de 
pesquisa na avaliação psicológica directamente aplicada ao desporto (e concretamente 
em atletas de andebol). 
Em suma, o estudo realizado permitiu comprovar, em atletas de andebol, a validade da 
versão portuguesa do Task and Ego Orientation in Sport Questionnaire (TEOSQ),i.e., 
do Questionário de Orientação Motivacional no Desporto (QOMD–TEOSQ). Face ao 
exposto, recomendamos a utilização do QOMD-TEOSQ, em atletas de andebol, por 
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